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IN USE BY 


Eight Leading Governments. 


BEST ANTI-FRICTION METAL FOR 


High-speed Engine, Dynamo, Rolling-~Mill, Steamship, 
Railroad, Saw-Mill, Cotton-~Mill, Paper~Mill, Woolen-Mill, 
Silk-Mill, Jute~Mill, Rubber-~Mill, Sugar-~Mill, Flour-~Mill, 
and all Machinery Bearings. 


MACNOLIA ANTI-FRICTION METAL CO., 


Owners and Sole Manufacturers, 


74 Cortlandt Street, NEW YORK, 


WESTON ENCINES. 


‘ High Pressure Boilers. 
Complete Power Plant. 


Estimates and Drawings Submitted. 


) || WESTON ENGINE CO., 
~ 4 


PAINTED )_ POST, N. Y. 


eubaniane TATIVES: 
* JULIAN SCHOLL & Co., GEO. D. HOFFMAN, 
126 LIBERTY ST., 82 LAKE ST., 
NEW YORK, N. Y. CHICAGO, ILL. 
H, M. ScCIPLE & Co., 3rd and Arch Sts., 
PHILADELPHIA, PA. 


vustn-C Oo on Fe — comcusme 


F. J. & H. R. POOL, 








London Office, 75 Queen Victoria St. 
Chicago Office, 41 Traders Building. 
















Western Reserve Building, CLEVELAND, OHIO. 











CRAHAM TWIST DRILL & CHUCK CO., Detroit, Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS and 
CHUCKS. Endorsed by progressive mechanics everywhere. Send for Catalogue. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 





ii We 





The list retail 
wholesale price of ‘inferior goods when we commenced to manu- one ‘ 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORCE & IRON CQ., Cleveland, Ohio. 


rice of this Buckle is less than one-half the ' 





J. C. SLOCUM, D. E. - - 
CONSULTING ENGINEER, 


ECONOMICAL AND SMOKELESS COMBUSTION, EXAMINATIONS, TESTS, REPORTS, ESTIMATES AND 
SUPERINTENDENCE. 
235 La Salle St., Grand Pacific, - - - - CHICAGO, 
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‘THE ACME 


Safety Emery Wheel 





PATENT METAL CENTRED 
EMERY AND CORUNDUM WHEEL. 


10 to 36 Inch Diameter. 
We also make 


Solid Emery & Corundum Wheels, 


THE “‘SAFETY”’ FEATURE of this wheel 
is shown in the sectional cut, the material 
being dovetailed into the metal, insuring im- 
munity from danger in case of Wheel bursting 
We have run a split wheel 2,800 revolutions pet 
minute, the metallic centre retaining the ma- 
terial in place.. 


Water Wheels, Cup Wheels 
and Special Shapes to Order. 


SPECIAL ATTENTION TO SAW GUMMERS. 


Discount on all Centers Returned for Refilling, 
This means Economy. Descriptive Circu- 
lars, Price Lists and Catalogues 
Mailed on Application. 


TME 


Acme Safety Emery Wheel Co,, 


Foot of Leib Street, 
DETROIT, MICH. 


FewejutlicdG. 


DOVER, QUEEN’S RUN, STANDARD, 
SAVAGE AND WALLACE, 


MANUFACTURERS AND SHIPPERS 


FIRE BRICK, FIRE CLAY. 








171 Merwin Street, 
CLEVELAND, OHIO. 


ane FIRE BRICK WORKS, 


SHARON, PA. 
siuica J 
No. 1 Silica Brick. = 2 —/ 


a, BRICK, FOR ROLLING 
MILLS AND STEEL SMELTING 
FURNACES, FIRE CLAY. 


SHARON. PA 








No. 1 Mill Brick 
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Benstock>; Cupolas. Bas-Broducers; . 
SaclCes. Blast Furnaces  Converterr 

OV and Water Sanks, Sanks, ecerwers, 
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Tote Construckiow.— ALE Renels. 
L. SPENCE & SON, 


Manufacturers of 











— STILWELL’S — 


‘PATENT ‘LIME-EXTRACTING 


Heater and 'Filter 


COMBINED, 
Is the only lime-extracting Heater that will prevent scale in steam 


boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 











‘STATIONARY ENGINES, 20 TO 100 i. P, ) 


Portable Engines, 
THRESHING MACHINES, 
—AND— 

Large Engines for Rolling Mills and BlastiFurnaces. 
Send for illustrated catalogue. 


Martin’s Ferry,"Ohlo. 





This cut is the tac-simile of the appearance of the shelves ot a 
No. 5 Heater at work on ordinary lime water when the door was 
removed after the Heater had been running two weeks. 





ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., _% A ade Rainey - se 
THE KILBOURNE & JACOBS MFG. CO., Columbus, Ohio, U. 5. A. Connellsville 


Furnace and Foundry 


- - Coke, 


The only Coke you can buy and know you 
| are getting the best that can be manufactured. 
| All our works in the heart of the Region, within 
| four miles of Connellsville, Pa. 








CAPACITY, 3,000 TONS DAILY. 


W. J. Rainey, Cleveland, Ohio, 


MAIN OFFICE: 


MERCANTILE BANK BUILDING. 





Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows, GAS wo GASOLINE ENGINES 


Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. | STATIONARY and PORTABLE. All Sizes. 
Write us for catalogue and prices before purchasing elsewhere. Dwarfs in Size. but 
+] 


Giants in Strength. 


Expense one cent ap 
hour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Gaaranteed. Full 
+ ihe prongs free by mail 
fention this paper. 


—VAN DUZEN 
Jas & GASOLINE ENGINE CO. Cincinnati, 0. 


U.S. INJECTORS 


GUARANTEED SUPERIOR 
to any other automatic injector 
ever before offered in any market 
inthe world. Works with lower 
steam pressure than any others 
works with higher steam pressure 
than any other. Handles warmer 
water than any other. Is more 
perfectly automatic. No higher 




















WANT TO TICELE YOUR TRADE? Send ‘em one of our Elegant Specialties, They 
are PERMANENT “‘ ADS" and indispensable to every Business Man. Complete set 
sampler $1.50, prepaid. Rebate on order of $25.00 or over. Write us 

CLA RK & co., x10 arene Specialties in all Materials. 
323 AND on DEARBORN ST. CHICAGO, /LL. 


R. MUSHETS © aa : 


Slee LS. 


The Standard of Excellence. 























price. Seld only through dealera, 
who may address Mfrs. of U. & 


BOSTON: Nos, 11 and 13 Oliver Street. NEW YORK: No. 143 Liberty Street. Injector, care of this paper. 
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‘THE 


WEEK IN IRON CIRCLES. 
GENERAL FEATURES. 

There has been no improvement in the conditions sur- 
rounding the iron trade, as set forth in the review of one 
week ago. Men with opinions assert with a little less 
positiveness than was the case last week, that the dullness 
is merely the continuance of the holiday situation and due 
to the usual first-of-the-year proceedings, that divert at- 
tention from buying to balances. It takes more argument, 
as January passes, for sellers to convince themselves that 
the low prices and light volume are due to temporary 
causes. It is a fact that in some lines the lowest prices 
ever chronicled have been touched in the week under re- 
view. Sales are made with difficulty, in the face of the 
low prices, and round lot transactions are rare. Sellers, 
who went through the periods of low demand and heavy 
supply that were so frequent in ’92, without making any 
special effort to force matters, are now disposed to 
get something on their order books, and to meet 
low competitive quotations to get business. The trade 
is apparently indifferent to the statistics of the situa- 
tion. The fact that the furnaces scarcely added to 
stocks in December, in the face of numerous shut-downs 
of mills and foundries does not seem to count with 
buyers, when they are able to supply their small-lot wants 
at the lowest prices yet made. There is no disguising the 
fact that quotations are not being maintained. ‘The farther 
Western market tells of less cutting than is noted in reports 
from Southern centers, Pittsburg and the East, but ina 
time like the present relative improvement is not a very 
strong expression. Pittsburg tells of the lowest prices on 
iron and steel ever recorded—a decline of $2.25 from the 
lowest price on Bessemer iron, a year ago, namely $15.75 ; 
of $1.25 from the $13.50 that was bottom for neutral gray 
forge in January, ’92; of $3.50 from the $25 billet basis of 
a year ago. It does not seem that consumers are holding 
off in the expectation of lower prices, for that would mean 
the crossing of the cost mark. Certainly Valley furnaces 
cannot deliver Bessemer pig at Pittsburg at $13.50 and 
make money. Some of them would shut down in the face 
of a lower market, and there is no prospect of adding to 
the active list until there is an advance from the present 
basis. With the Edgar Thomson mill working on billets 
again, there is a plentiful supply of soft steel and sellers do 
not dispute that $21.50 is the basis of a number of tran- 
sactions. Muck bar has been in slightly better demand, 
but the general weakness and cheap billets have brought 
it down to $24.00 @ $24.25. From the Eastern markets 
come reports of cutting by Southern furnace firms, to 
make sales. The Thomas Co. has closed some transac- 
tions involving round lots, and is meeting quotations. 
Some inquiry for steel rails has developed in the East; 
the orders recently placed have gone to the West. De- 


? 
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CHICAGO, ILL. NUMBER 3. 
ferred railroad requirements are expected to materialize 
this year and the $29 figure is something of a stimulus. 
The record of the coke trade for the past year, as made 
up by the Connellsville Courier, reflects something of the 
general conditions in iron-making. The total output of 
the Connellsville region was 6,300,691 tons, which, like 
the Lake Superior ore record, is somewhat above that for 
the big year 1890. Prices were hardly satisfactory, how- 
ever, furnace coke being sold at 30 and 4o cents and 
even 45 cents below the quotation of $1.90; on foundry 
and crushed cokes, it is claimed that quotations were bet- 
ter maintained. 


THE CLEVELAND OUTLOOK. 

Some of the larger buyers of ore are interested 
enough in transactions for ’93, to inquire as to 
prices, but it is not expected that any large deals will re- 
sult for some time. That negotiations are on isa distinct 
point in advance of the situation of many weeks. _Inter- 
est in mining circles has centered in the Republic Iron 
Co.’s meeting, reported elsewhere. 

The sales of the week were of the same small- 
lot order that has been a matter of record for 
the past six weeks. Sellers have had named to them by 
buyers, the lowest prices they have ever had to meet. 
There is a disposition by some valley producers to refuse 
to follow to the bottom, quotations made by more anxious 
competitors. While Pittsburg buyers of No. 1 foundry, 
for example, cite offers of $14.10 delivered at Pittsburg, 
Valley makers have tried to hold No. 1 Scotch close to 
$14 at furnace. No. 2 is quoted at $13.60, Cleveland. 
Bessemer pig has got below the minimum fixed by some 


Iron Ore. 


Pig Iron, 


Valley makers, but there seems no immediate prospect of 
betterment. Forge iron is in accumulating plenty and 
the buyer finds no trouble in getting concessions. 

The mills report fair activity, but prices are cut 
to the quick on contracts involving more than 
the average store order. Jobbers are some- 
what better off than the mills, but in bar iron 1.65c. on 
small lots is cut, while the 1.50c. mill quotation has set- 
tled close to 1.45c. on some recent transactions. In 
structural material close competition is apparent, and 
beams, channels, plates and angles are bought at $1 a ton 
less than before the holidays. The mills contest sharply 
for every desirable contract, and while demand is fully up 
to what it was a year ago, probably better, there is not 
enough to go ‘round. 


Finished 


Iron, etc. 


The close competition between 
valley mills and those in the Pittsburg and Wheeling dis- 
tricts appears in the recent appeal of valley manufacturers 
to the railroads to put a stop to the shipment from Pitts- 
burg and Wheeling mills, of various forms of finished iron 
under the billet classification and at the billet rating. The 
railroads have taken action, and certain material hereto- 
fore shipped as billets will pay about $1.50 a gross ton 
more. Nails are very low, and all forms of builders’ hard- 
ware, Owing to the cold weather, are in light demand. 
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THE CHICAGO OUTLOOK. 
|SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.]| 

A fair business has been done in the past week, princi- 
pally in lots of carloads to 50 and too tons. Several 
larger sales have been made, however, including one of 
1,000 tons. The inquiry heretofore noted for large lots 
has not as yet developed into sales, and the large buyers 
appear to be holding off with the expectation of getting 
lower prices in the future. On the other hand, furnace- 
men claim that bottom has been reached, and enforce 
their claims by holding prices very well up to quotations. 
A little cutting has been done in a few instances on coke 
iron, but quotations remain, upon the whole, unchanged. 
A few sales of Lake Superior charcoal are reported, with 
a bottom price of $17. 

Bax Iron.—The market has been rather quiet during 
the past week, and while quotations are a trifle weak, 
dealers look for an advance in the near future. Sales 
made have been at 1.60c to 1.62%c, Chicago, according 
to specifications. 

BILLETS AND Rops.—Only a small business has been 
transacted, and prices are lower—billets selling at $24.25 
to $24.50, and rods at $32.50. 

RAILS AND TRACK SuppLies.—Some few orders for 
immediate requirements have been received in the past 
week, but only for small amounts. Quotations are un- 
changed. Rails, $30 to $32; track bolts, 2.65c to 2.70c; 
spikes, 2.05¢ to 2.10C¢. 

STRUCTURAL IRON.—Sales have been somewhat larger 
in the past week than were those of the week before, and 
Beams and channels, 2.25c to 
2.50C; angles, 2.05c to 2.15c; sheared plates, 2.10c to 


prices are unchanged. 


2.20C; tees, 2.40C to 2.50C. 

Piates, Tuses, Erc.—Business has been keeping up 
fairly well ; sales on boiler goods are a little slack. Prices 
are made —tank plates, 2c to 2.10c; shell steel, 2.30c to 
2.40C; fire box steel, 3.75c to 4c; flange steel, 2.55c to 
2.65c; tubes are selling at a discount of 62% per cent. 

SHEETS.—A fair demand is noted for black sheets, 
which are selling at 2.90c, Chicago. Galvanized sheets 
have had a very small sale, because of the continued cold 
weather. Quotations are made-at 70 and 7% per cent. 
and 7o and 5 per cent. at the mills, and 65 and to per 
cent. to 70 per cent. from store. 

OLpD RalLs, Scrap, Erc.—Business is almost at a stand- 
still, and quotations are unchanged. Old rails, $17.50 
to $18; old wheels, $14; old steel rails, $12 to $13; No. 
1 forge, $14; No. 1 mill, $11; turnings, $8; mixed steel, 
$9 ; coil steel, $13.50; leaf steel, $14.50; low tires, $14.50. 





GENERAL MARKET RESUME. 

|ISPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

The first half of January has been a disap- 
pointment to those who were looking for any 
improvement so early in the year. Raw iron makers find 
prices lower for all grades. Buyers are entirely indifferent 
as to covering their wants, the low prices being no tempta- 
tion to make large contracts. There are plenty of sellers, 
in spite of the fact that stocks in the valleys and the Pitts- 
burg district increased but little in December. 
nacemen are disposed to shut down rather than make fur- 


Pittsburg. 


Some fur- 
ther concessions. Since the decline of about 25 cents 
mentioned in our last report, the situation has been quiet. 
A want-of confidence in the future exists, that is responsi- 
ble for some of the weakness, and neither side of the 
market is disposed to force matters, though, as has been 
intimated, the advantage is still with the buyer. In Bes- 
semer pig the range of prices, shown in the transactions of 
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the past few days, is $13.50@$13.75, and sales have ag- 
gregated about 15,000 tons. In general there has been a 
decline of about 10 cents a ton inthe week. Gray forge 
is quiet at $12.25 prompt. Steel billets have sold close 
to $21.50, prompt, at maker’s mill, and forward deliveries 
extending to April 1 are on substantially the same _ basis, 
though there are transactions at $21.75@$21.85, Pittsburg, 
deliveries ine February and March. There is compara- 
tively little demand at present. Muck bar has declined 
25 cents, and the occasional sale reported is at $24.25, 
delivered, Pittsburg. 

The conditions of the market at this time are 

not what was anticipated in December. Dur- 
ing the last three months of 1892, the feeling existed be- 
tween both buyers and sellers that the slight advance on 
standard brands of pig iron would hold during the balance 
of the year, and that a further advance would be realized 
early in January, 1893; but judging from the sales that 
have been made within the past week, and the extremely 
low quotations given by sellers, there is decided weakness 
in the market. This is not confined to any special dis- 
trict, but is the situation in all the principal iron markets. 
There ,is no reason why a decline in the market from 
December prices should occur at this time, the fact being 
that all the furnaces of the South, that are making standard 
irons, are well filled up with orders, covering at least the 
greater portion of the output of the first six months of 
1893, and are not inclined to force sales at this time. The 
sales being made on the low basis, principally, of irons held 
in warrant yards,’ the holders of warrants wishing to realize 
on what they haveon hand. The warrant system is evi- 
dently proving itself an enemy to all standard irons, and 
those who placed their irons in warrant yards must now 
come in competition with their own irons or else not 
make sales. This situation was anticipated by a number 
of hard thinkers at the time the warrant system was insti- 
tuted. 


Cincinnati. 


The market seems to have opened up with a 

good demand. One large transaction for 
Southern charcoal iron was consummated together with 
several orders which had been under treaty for Lake 
Superior charcoal, being placed at ruling figures. Buyers 
seem to have become aware that it is useless to attempt to 
lower the market for Lake Superior charcoal. Inquiries 
for a very large tonnage of Southern iron also came to the 
surface. This grade of iron showed more weakness than 
anything else on the list. Weakness was also seen in the 
price of manufactured iron, and surprisingly low prices 
were made on channels, axles and angles for forward 


Detroit. 


delivery. 

The demand for iron is improving. Inquiries 
are quite numerous and for good sized amounts. 
Furnaces feel that present prices will be maintained. The 
fact that consumers are coming on to the market for sev- 
eral months’ supply so early in January, is felt by makers 
of raw iron to be a good indication of their position. It 
is hardly thought that there will be any improvement in 
prices immediately, but that demand will maintain present 
figures. 


Louisviile. 


Buyers are contracting with extreme caution, 
and, although prices are not as firm as in Octo- 
ber, there is a good run of small orders for actual and im- 
mediate use. 

The tendency of the market is toward weak- 
ness in prices. There has been a liberal in- 
quiry and a large increase in sales, but at the same time 
there are heavy offerings. 


St. Louis. 


Buffalo. 
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SOME LATER COMBINES. 

Last week we gave the denials of concerns supposed to 
be included in a new wire, wire-nail and wire-rod com- 
bine, with $25,000,000 capital, and it is evident that the 
report of the new aggregation was only an echo of the 
organization of the Consolidated Steel & Wire Co., sev- 
eral weeks ago. More tangible reports have been going 
since the opening of the New Year, concerning a combin- 
ation of the cast iron pipe men. This is an old dream of 
the combination-makers and the report that it has become 
a reality is made public at more or less regular intervals. 
It is true that a serious effort has been made recently to 
bring about what has long been regarded as the only sal- 
vation for a branch of the trade that was being ruinously 
cut up. 

The Addyston pipe works are credited with leading in 
this last movement, which aimed primarily to getthe large 
Western and Southern producers together first, leaving the 
Eastern concerns for a separate and later effort. Plants 
at Cleveland, Columbus, Cincinnati, St. Louis, Anniston 
and Bessemer, Ala., and Chattanooga and South Pittsburg, 
Tenn., were appraised and the basis of their transfer to a 
new company determined upon. A capital of $20,000,000 
was talked of. One or two concerns invited into the 
consolidation have not yet named their terms and the 
consummation of arrangements waits on their answer. 
Denials are made from Pittsburg and St. Louis, but they 
merely cover the point of the formal accomplishment of 
the plans to which the concerns named have been work- 
ing. The aim is to get the combine in working order 
before the Spring pipe contracts are made. 

An emery wheel combine is the latest. It is known as 
the Columbian Emery Wheel Co., and is incorporated in 
New Jersey, with $6,000,000 capital, in 60,000 shares. 
There are included, emery manufacturers in Chicago, 
Philadelphia, New York, Trenton, Jersey City, Albany, 
Stroudsburg, Chester, Detroit, Springfield, Waltham, 
Worcester, Northampton, West Sterling, Westfield, and 
Chester, Mass.; Norwich and Bridgeton, Conn.; Tiffin, O., 
and corundum and emery mines in North Carolina, Vir- 
ginia, Georgia, South Carolina, Alabama, Colorado, 
Nebraska and Alaska. The officers are: President, 
Frederick S. Dickson, Philadelphia; first vice-president, 
F. H. Pietsch, Chicago ; secretary, Levi Best, New York ; 
treasurer, F. B. Preston, Detroit. The combination will 
control completely all the processes of manufacture, from 
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mines to finished product, and will eliminate middle men 
from the business. Economy of production will be se- 
cured; whether the price will be lowered to the consumers 
will appear later. 

Centralization goes on steadily. 
week post notice afresh to whom it may concern, that the 
day of small things is past, and that the producer who 
cannot avail himself of the economies of large operations 
must get out of the way or get hurt. 


The events of every 


WHAT OF THE OUTLOOK ? 

Acting on the belief that there would be much more in- 
terest among iron producers in the outlook for ’93, than in 
reviews of what ’92 had been in the iron trade, a leading 
firm of pig iron sellers precede their annual pig iron re- 
view with views of well known furnacemen on the future 
of that branch of the trade. 

The Tennessee Coal, Iron & Railroad Co. say that 
they have twice as much iron sold as they have in their 
yards and that new orders are coming in daily. In No. 1 
soft they report enough sold to require a three months’ 
make in addition to stocks on hand; in No. 2 soft a simi- 
lar condition. In gray forge they have 50,000 tons sold 
from Alabama furnaces, and 28,000 tons on hand, including 
that in warrant yards, so that in Alabama their stock of gray 
forge will disappear in three months if no new sales are 
made. In Tennessee, Nos. 2 and 3 foundries are well 
sold ahead, though there is more gray forge on hand than 
is sold. Vice-President Roberts predicts that that district 
would soon have bare yards if the demand approached 
the normal average. 

W. A. Rogers, president of the Tonawanda, N. Y., 
Iron & Steel Co., notes that the concerted effort in the 
latter part of ’92 to raise prices, had little effect and pre- 
dicts that nothing better can be done in ’93 than hold 
prices where they are, in view of the low price at which 
furnaces using Lake Superior ores are likely to produce 
iron this year. 

The Sloss Iron & Steel Co., of Birmingham, believe 
that the market will be steady at present prices, since 
there are comparatively small accumulations of stocks. 

‘¢The producers can’t quit, if they want to,” remarks 
E. B. Willard, of Means, Kyle & Co., Hanging Rock, 
O. He regards prices low enough to induce the purchase 
of all the iron needed and the bread and butter argument 
too strong with makers to permit of their curtailing. 

J. E. Johnson, of Longdale, Va., expresses it by telling 
the story of the Philadelphia iron man who always answers 
about the iron business by holding up his hand, with a 
‘‘Sh-h, sh-h, don’t say anything about it; I’m ashamed 
of it.” 

Geo. L. Reis, manager of the Watts Steel & Iron,Syn- 
dicate, of Middlesborough, Ky., sees nothing very encour- 
aging in the immediate future. He believes the salvation 
of the iron interests of the South depends on what is 
worked out at Middlesborough in the attempts to make 
soft steel out of the low grade ores of the country ; that if 
they succeed there may come an entire revolution in 
Southern iron-making in the next three years. 

Mr. E. C. Pechin sees no probability of any marked 
advance in price, in view of present capacity, but believes 
the volume of business at or near present prices will be 
large, and that those who can meet these prices will be 
busy beyond peradventure. If free raw materials, so- 
called, come, then there may be a disarrangement of 
business, but the readjustment will come in reduced wages ; 
yet the country is too wealthy and the manufacturers too 
strong to be seriously or permanently affected. The im- 
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perative wants of 65,000,000 people will require in 1893 
between eight and nine millicn tons of iron. 

The above fairly represent the various opinions given. 
As to the pig iron outlook from the standpoint of mid- 
January, the statistics give nostrong hint. With 250 fur- 
naces in blast Jan. 1, or five less than on Dec. 1, the 
active weekly capacity was 175,701 tons, or 590 more than 
on Dec. 1. Stocks meantime showed a very slight in- 
crease. An active demand under these conditions would 
soon give a seller’s market. But after the predictions for 
’92, made a year or more ago, there will be more hesita- 
tion about prophesying heavy demand and better prices. 
That American iron makers will have the home market as 
completely to themselves in ’93 as in ’92 seems entirely 
probable ; but whether the prospects of a lower price basis 
in the following year will not tend to contract purchases to 
the needs of the present and the near future, is the 
question whose answer involves the difference between an 
‘*average consumption” and a consumption that will re- 
quire the blowing-in of blast furnaces now only waiting for 
the turn so long delayed. 

FOR ONE ALL-AMERICAN CANAL. 

The deep water ways convention held in Washington 
last week, was called for a specific purpose—to consider 
how best to hasten the building of an American ship canal 
that will furnish a complete deep-water route from 
Duluth to the seaboard. The convention very properly 
refused to be side-tracked by any minor project. Yet 
there were present delegations who set at naught the plain 
words of the invitation calling them together and gladly 
would have sacrificed this great national project, could 
they have forwarded, thereby, the merely local scheme 
that was their hobby. 

The convention was much larger and in its personnel 
more influential than any former one. 





It was presided 
over by Hon. Geo. H. Ely, whose interest in wa er-ways 
improvement and thorough study of its problems well 
merited this recognition. What was done may be stated in 
shortest space by quoting the resolutions adopted : 


Whereas, Economy of transportation is the chief corner- 
stone of national prosperity, and all the experience of the past 
has shown that deep waterways not only furnish the cheapest 
form of transportation in and of themselves, but constitute the 
most potent possible regulator of railway rates ; and work now 
in progress and nearing completion will open through Can- 
adian territory achannel connecting the great lakes with the 
Atlantic ocean, which channel will be nowhere less than 14 
feet in depth and will be available for all purposes of peace or 
war; and 

Whereas, It is intolerable that the commerce of the United 
States in its course toward the ocean should be dependent 
uponya power of which our forefathers achieved political inde- 
pendence more than a century ago; therefore be it 

Resolved, by the National Ship Canal Convention that every 
consideration of national security, national prosperity, and 
national honor demand the: construction of a waterway not 
less than 20 feet in depth connecting the great lakes with 
the sea through American territory, a continuation of the 
deep water channel throughout the great lakes, which has 
already been inaugurated. 

Resolved, That this convention respectfully but earnestly 
request the National Congress to promptly pass House bill 288, 
which has already been favorably reported by the Committee 
on Railroads and Canals, and which authorizes the Secretary 
of War to have made surveys, examinations, and estimates of 
cost of the various practicable routes for such waterway with 
a view to determining the one which is most advantageous. 


An executive committee was chosen, composed of Hon. 
Geo. H. Ely, Secretary Thompson, of the Duluth Cham- 
ber of Commerce ; Col. Graves, of Duluth; Ex-Congress- 








man Seymour, of Sault Ste. Marie, and F. W. Wheeler, 
of Albany, N. Y. This committee is to push the project 
upon the attention of Congress, systematically and con- 
tinually, the first move being in support of the bill ap- 
propriating $100,000 for preliminary surveys. 

The Hennepin and Lake Erie-Ohio River canal men 
were pacified with a resolution approving those projects, 
but plainly intimating that a deep-water channel to the 
Atlantic was necessary to give these sectional canals any 
very large reason for existing. 

There was evident in the comments of those favorable 
to the two sectional projects named, a disposition to find 
‘‘jingoism ” in the arguments used for a canal to the sea, 
independent of Canada; but we believe the serious im- 
port of the question is too generally appreciated to give 
any heed to comment so flippant and unworthy. The 
Washington convention has distinctly advanced the great 
project in aid of which it was called, and meantime we 
can trust to Canadian activity to give Congress the nec- 
essary intimations of the urgency of the case and of the 
dangers of temporizing. 





A ‘* NORTHERN Capitalist” is at Galveston, Tex., figur- 
ing on the establishment of a $5,000,000 steel plant. A 
Galveston paper says that figures are being made on a basis 
of $1.50 a ton for Cuban ore, 75 cents duty and 75 cents 
freight, a total of $3 for the ore laid down at Galveston. 
Something may be judged of the accuracy of the calcula- 
tions thus far from the statement of the ‘‘ Northern cap- 
italist”” to a Galveston newspaper, that. ‘‘ 3,000,000 tons 
of Cuban ore were shipped to the steel works at Baltimore, 
last year, and there manufactured into steel.” 


The Iron Trade Review has had little to say of late 
about the operation of the pig iron warrant system. But 
our Cincinnati correspondent makes note in this week’s 
report, of a feature of the market that tends in no wise to 
change the opinion frequently expressed in these columns, 
that the warrant sys'em leads to an unhealthy condition, 
and is not the furnacemen’s friend, in the long run. 


A STUDY IN STEEL. 





At the meeting of the Civil Engineers’ Club of Cleveland, 
held Jan. 1oth, Dr. John W. Langley, of Case School of Applied 
Science, read a paper on, “Some Physical Properties of Steel 
as related to its Structure and Composition.” Steel was defined 
by the speaker as a solution of several elements in iron; the 
principal elements being carbon, silicon, phosphorus, and 
manganese. Limitations of the scope of the definition to 
“high steel” were given. Then followed an explanation of 
the terms, combination and solution and reasons were given 
for considering steel to represent the latter rather than the 
former. The influence of the four elements named above on 
the fusibility, the hardness, the toughness and the disposition 
to crack were given by aset of curves showing the relation 
between the property in question and the quantity of the added 
elements. The subject of the hardening and annealing of 
steel was then discussed and the phenomenon of recalescence 
illustrated by graphical construction. 

Referring to operations carried on by the Crescent Steel Co., 
and to the writings of Mr. Wm. Metcalf, Dr. Langley made 
these observations in conclusion : 

Mr. Metcalf has called attention to four well marked states 
in the thermal history of a cooling mass of steel. First, the 
liquid condition. Second, the granular state, when it is neither 
crystalline nor plastic nor ductile. Third, the plastic state, 
and fourth the crystalline or solid. The change from the 
plastic to the solid state occurs at the recalescence temper- 
ature, and it is the reproduction of the crystals on cooling, 
with perhaps a change in the relation of the carbon to the 
iron, which causes the evolution of heat that is manifested as 
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recalescence. A similar change, but less in amount, occurs in 
some of the alloy steels. It is said that nickel steel con- 
taining 25 per cent. of nickel is not magnetic at ordinary tem- 
peratures, and is relatively soft and ductile; but if it is cooled 
to—4° F. it suddenly becomes magnetic with simultaneously a 
marked increase in tensile strength and a lessening of duc- 
tility. 

Mr. Metcalf offers the following working hypothesis, with 
which I amin accord: The solution of carbon in steel above the 
recalescence point is practically perfect unless the dose of car- 
bon is very large. At the recalescence point and below it the 
excess of carbon tends to crystallize out; hence, very rapid 
cooling of the steel is necessary to retain it in solution. Also, 
the formation of Jarge crystals is prevented, only small ones 
being produced, and forming the refined grain. This dis- 
turbance of the crystalline forces results in violent molecular 
stresses which produce hardness, for it is a familiar fact that 
cold rolling or hammering of any metal whatever hardens it. 
The function of the carbon is to so alter the ordinary molecu- 
lar aggregation of iron that this strained grouping can be 
brought about within easily managed temperature limits. 

Similarly, annealing is a partial throwing out of solution of 
the carbon previously dissolved. 

The hardening or chilling of cast iron follows the same gen- 
eral law, only, owing to the greater amount of silicon and car- 
bon present, the cooling must take place from the liquid con- 
dition. 

To the above I would add this: The relation of carbon to 
melted iron is one which lies very near the border line sepa- 
rating typical chemical combinations from typical solutions, 
if, indeed, any such separation exists. Hence, the customary 
terms, framed to denote one or the other of these states, do 
not adequately express the shades of difference belonging to 
the actual phenomena. 


THE REPUBLIC IRON CO.’S MEETING. 


The annual meeting of the Republic Iron Co, to elect direct- 
ors and to settle the question of acquiring property outside of 
Michigan, deferred from the December special meeting, was 
held in the offices of the company in the Wade building, 
Wednesday, January 18. The following directors were elected 
for the-ensuing year: H. B. Perkins, Warren, O.; Peter White, 
Marquette, Mich.; G. W. R. Matteson, Providence, R. I; W 
D. Reese, Samuel Mather and J. V. Painter, Cleveland; 
Abraham Hart and F. W. Dummer, Chicago; N. N. Kaufman, 
Marquette, Mich. 

The last three are new members, taking the places of Chas. 
G. Hickox, Joseph Perkins and S. P. Ely, who retired volun- 
tarily from the board. The three new members belong to the 
party of stockholders who have heretofore opposed the recom- 
mendation of the directory as to the acquisition of new pro- 
perty. Their election was part of the compromise agreed upon 
before Wednesday’s meeting. 

W. D. Rees was re-elected president and treasurer; H. B. 
Perkins, vice-president; W. B. Castle, secretary, and Douglas 
Perkins, auditor. 

The matter laid over from the December meeting was brought 
up by President Rees, who by the aid of a wall map explained 
the situation at the Republic mine. That the course pursued 
by the management had the approval of excellent authority 
appeared in a report by Alfred Kidder, agent of the Champion 
and Pittsburg & Lake Angeline mines, made toa New England 
member of the directory. 

Mr. Kidder went fully into the situation. Diamond drill 
exploration of the trough, Mr. Kidder said, was open to two 
objections: Owing to the “pockety”’ nature of the deposit, 
the diamond drill holes might pass through 60 feet of ore and 
yet the lenses be worthlessly small when reached by openings; 
second, owing to the high pitch of the basin, the shallowest 
part to be explored would be 1,500 to 1,800 feet deep and the 
holes would grow rapidly deeper, farther north, making the 
expense enormous, with the result very uncertain. 

Mr. Kidder commended the exploratory work undertaken 
by the management two years ago. A drift has been made in 
anorthern direction from No. 8 shaft at 1,000 feet depth, the 
management deciding that it must look to the ground beyond, 
at the bottom and along the easterly side of the fold. Shafts 
have also been pushed down, the drift and the shafts keeping 





diamond drill work into and partly across the underlying jas- 
per. There is a large territory ahead of the shafts and in the 
bottom of the fold that may show deposits of as great value as 
any the company has ever worked, but the lenses so far found 
are small. 

It was in view of the results thus far attained that the recom- 
mendation to seek other fields was made by the company’s 
officers. 

After the reading of Mr. Kidder’s report, the vote was taken, 
and the proposition to amend the articles of association so as 
to acquire property outside of Michigan was carried, the 
90,000 shares represented being all voted in the affirmative. 
The proviso is made that such action can be taken only by 
unanimous vote of the directory. No particular property is in 
view, but it is expected that Mesaba options will be secured at 
an early date. 

A dividend of 50 cents a share, or 2 per cent. on the par 


value, was declared. 
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THE suit that has been pending since 1891, between the Pitts- 
burg Reduction Co. and the Cowles Electric Smelting & Alum- 
inum Co., of Lockport, N. Y., was decided in U. S. Circuit Court, 
last week, in favor of the Pittsburg company. The Cowles 
company’s defense was that the patents were not valid, and 
even if they were they did not cover the process used by the 
Cowles company. Expert testimony was taken, and over this 
the lawyers fought for a year, the first hearing taking place in 
Cincinnati before Judges Taft and Ricks. The Pittsburg con- 
cern will greatly enlarge it operations. The case is to be taken 
to the U. S. Supreme Court. 


THE foundry of the Vulcan Brass Co., on Hamilton, street, 
Cleveland, burned Jan. 17. The loss is about $12,000, mostly 
on valuable patterns. 














8 THE IRON TRADE REVIEW. 





[January 19, 1893. 











THE 20-FOOT CHANNEL AND LAKE LEVELS. 





in recent interviews with Congressmen and others, it has 
been stated that the 20-foot channel from Duluth to Buffalo, 
when completed, will lower the level of the lakes to such an 
extent that many of the local lake harbors will be practically 
ruined unless again deepened by the government at great 
expense. The sincerity with which these statements have 
apparently been made can be accounted for only on the sup- 
position that the relators have heard and told the stories so 
often that they have become convinced the statements are cor- 
rect; for an investigation of the physical conditions of the 
channel to be improved, and of the locations of the proposed 
improvements, will convince any one familiar with the laws of 
flowing water that no expert testimony is needed to establish 
the fact that the improvements when completed will have no 
appreciable effect on the level of the lakes and the connecting 
channels. 

It is probably true that the results promised by the promo- 
tors of the scheme will not be realized by the completion of 
the work as now planned, and that larger appropriations will 
be asked for to increase the depth of local ports to that pro- 
posed for the main channel. These results, however, will by 
no means arise from any decrease in the natural lake levels 
due to the improvements. In fact, the only improvements on 
the route that will cause any appreciable effect in lowering the 
water surfaces of the connecting waterways have already either 
been completed or are under contract or soon will be. 

The mean levels uf the lakes above mean tide at New York 
are: 
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The location of the shoals where the improvements are to be 
made under the contracts recently awarded isas follows: Near 
Round Island, at the foot of Lake Superior, where the natural 
channel is 244 miles wide, with practically no slope to the 
water surface, and, consequently, the deepening required will 
cause nochange whatever in the surface levels. The next 
shoal to be improved is in St. Mary’s River, the greater portion 
of which is at Mud Lake, where the natural channel is wide 
and the slope small, and will have but little effect compared 
with the new Hay Lake channel, now nearly completed, which 
shortens the navigable channel about 12 miles. 

As will be seen from the table above, Lake Huron is 20.5 feet 
lower than Lake Superior, of which 18 feet are in the rapids at 
the Sault, leaving oniy 24 feet for the slope of over 50 miles 
of river below. That the deepening and shortening of this 
channel will lessen the slope of the river, no one will question, 
but it is evident from the low slope that already exists that it 
cannot at most amount to more than one or two inches, and 
will have the effect of lowering the depth on the lower mitre 
sill of the Sault lock that amount. 

The next location where the channel is to be deepened is at 
the lower end of Lake Huron, in the open lake, and as there is 
no slope the effect of the improvement will be nothing. The 
next section to be improved is at the delta of the St. Clair 
River, in Lake St. Clair. The distance through which the 
slope will be changed is less than two miles, with a natural 
slope of less than two inches a mile, and consequently the 
change cannot exceed two inches, and will merely reduce the 
stage of the river a like amount as far up as the foot of the 
rapid at head of river. The next section is in Lake St. Clair, 
near the head of Detroit river, and as the excavation of the bed 
of the lake can produce no change in surface level, no injuri- 
ous results need be feared. The next reach to be improved, 
which completes the series, is in Lake Erie, at the mouth of 
the Detroit river, and, like the preceding, merely amounts to 
deepening the bed of the lake. The improvement of the 
Detroit river at the Lime Kiln crossing, which has already been 
completed, undoubtedly has a tendency to lower the natural 
slope, but as the length of the improved section is only one- 
half mile, the change at most cannot amount to one inch. 

It is therefore evident that when the proposed improvements 
are completed the change in the water levels due to the works 
cannot in any case exceed two inches, which, where the natural 





fluctuations of the surfaces amount to over four feet, would not 
be a measurable quantity. 

The weak feature of this plan for producing a 20-foot 
channel is that the fluctuations of the water surface of Lake 
Erie are such that there may be several days at a time when 
vessels of over 16 feet draft will be unable to pass through. 
With the class of vessels which will be built for the through 
traffic when the channel is completed, such a state of affairs 
will, if possible, be even more unsatisfactory than the present 
conditions. 

From 1865 to 1875 the surface of Lake Erie was considerable 
of the time from one to two feet below mean lake level, and as 
a strong westerly wind lowers the water level at the head of the 
lake from one to three feet it is easy to see that a channel of 
20 feet at mean lake level will by no means insure a navigable 
channel of anywhere near suchdepth. The head of Lake Erie 
is so shallow that to overcome this difficulty by dredging the 
channel deeper would be very expensive. It may, however, be 
accomplished by placing a submerged dam across the head 
of Niagara river of sufficient height to raise the low water 
level of the lake about two feet. Such a dam would have 
but little influence on the lake level at time of high stage of 
water in the lake, and would therefore materially diminish the 
amouut of actual fluctuation of surface. 

To thus raise the low water surface of the lake would increase 
the depth of the entrance channels of the local lake harbors a 
like amount, and as the improvement of these harbors is likely 
to cost much more than the main 20-foot channel in Lake Erie, 
the saving that may thus be effected may be worth considering. 
—[(Geo. Y. Wisner, Detroit, Mich., in Railroad Gazette. 





IRON ROOFERS IN CONVENTION. 





The seventh annual meeting of the National Iron Roofing 
Association began at the McLure House in Wheeling, W. Va., 
Wednesday, Jan. 11, with President Battelle, of the Cincinnati 
Corrugating Co., in the chair. There were present 18 repre- 
sentatives of 13 different companies as follows: E. A. Laugen- 
back, Rogers Mfg. Co., Canton, O.; J. H. Ellis, J. H. Ellis & 
Co., Canton, O.; T. C. Snyder and Harry Ball, Canton Steel 
Roofing Co.; G. E. Needham, B. F. Brues, E. C. Bowers, Garry 
Iron & Steel Roofing Co., Cleveland, O.; W. T. Graham, J. J. 
Holloway, Standard Iron Co., Bridgeport; J. G. Battelle, James 
Hicks, Cincinnati Corrugating Co., Piqua, O.; R. H. Hyndman, 
W. J. Hyndman & Co., Cincinnati; C. H. Connor, C. H. Con- 
nor, Louisville; W. A. List, W. A. List & Co., Wheeling, W. 
Va; E. C. Ewing and Alex. Glass, Wheeling Corrugating Co.; 
Charles C. Aldrich, F. E. Codding, E. E. Louther & Bro., St. 
Louis; M. H. Chittenden, M. H. Chittenden & Son, Minneapo- 
lis, Minn. 

The committee on gauges reported verbally through Hon. 
T. C. Snyder, of Canton. He said that the committee had been 
working in conjunction with Hon. John Jarrett, secretary of 
the association of sheet iron manufacturers, and with repre- 
sentatives of the galvanized iron manufacturers and the Amal- 
gamated Association, with the object of securing the incorpo- 
ration in a law of the proposed U.S. Standard gauges for all 
uncoated iron and steel sheets. Mr. Snyder said that he and 
others would leave for Washington the same evening. Presi- 
dent Battelle commented on the value of the proposed gauge, 
in giving weights in even ounces and in fractional pounds, and 
thicknesses in decimal fractional inches, with equivalents 
according to the metric system. This last was at the sugges- 
tion of the American Society of Mechanical Engineers, which 
has taken a lively interest in the uniform gauge movement. 

Mr. Snyder reported as to his efforts to secure the same 
freight classification on returned roofing tools as on roofing. 
This action was endorsed and Mr. Snyder was asked to report 
the result of his efforts to the secretary, so that it might be 
communicated by him to the members. 

The report of the secretary showed a present membership of 
22, a decrease of three in the year. The vote on the U.S. 
Standard gauge, taken by mail, within the year, showed 21 
members favorable while one had failed to vote. Invitations 
to roofers not in the association, to join it, had been sent out 
twice in the year, but no acceptances had been received. The 
treasurer’s report showed that the finances were in flourishing 
condition. 
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A resolution was adopted ananimously pledging the united 
and individual efforts of members against the use, for roofing 
purposes, of iron lighter in gauge than 64 pounds to 100 square 
feet in the flat. 

The matter of prices was referred to the Executive com- 
mittee, to report progress at the semi-annual meeting which 
will be held at Piqua, O., next July, and a fixed plan at the an- 
nual meeting at St. Louis, on the second Thursday in January, 
1894. 

The officers for next year are: President, Chas. Connor ; 
Vice-president, James Hicks; Secretary and Treasurer, R. J. 
Hyndman. 

A sumptuous banquet was given the visitors Wednesday 
evening, by the Wheeling roofing manufacturers. Speeches 
were made by Hon. N. E. Whitaker, Chas. Aldrich, J. G. Bat- 
telle, G. E. Needham, T. C. Snyder, James Hicks, C. H. Connor, 
C. B. Hart, J. D. DuBois and A. W. Campbell. The last named 
gentleman said, among other things, as reported by the Ohio 
Valley Manufacturer: ‘Weare entering upon a new era in 
the practice of iron manufacter. The day has gone by when 
any sort of manufacturing goes. But with greater and wiser 
economies, better practices, better machinery and a better use 
of it, with a more extended knowledge and closer attention to 
detail there is no reason why iron manufacture should not con- 
tinue profitable as long as there is a pound of iron to manu- 
facture. If the people here practiced the small economies that 
I saw practiced in Europe, we could compete with the Europe- 
ans and beat them on their own grounds, A few days ago I 
answered the letter of an English friend who wrote jubilantly 
of the prospects for the English manufacturers in this country 
because of the results of the late election. I told him that his 
countrymen would never again boast of their supremacy in the 
markets of this country. Americans will hold their own mar- 
kets as long as the Anglo-Saxon race hold possession of this 
corner of the world.” 


Copying American Tools. 


In no branch of the applied arts has greater skill been shown 
than in the construction of machine tools. In no country in 
the world has that skill shown a greater development than in 
America. It does not follow from this that we say we make 
better machine tools than are made elsewhere, but it is a fact 
that no tools have been copied so extensively in foreign coun- 
tries as American tools have been copied. This may not be 
much to say, but it does follow from this that we are doing 
work here which is favorably thought of elsewhere. American 
manufacturers are sometimes slightly jealous of the copying 
of their tools in foreign countries. We think that it isa credit 
to them that they are so copied. We are always glad to know 
that somebody somewhere in Europe is trying to produce a 
tool as made in America, and at the same time we have little 
fears that they will be able to beat the American manufacturer 
on his own gronnd.—|American Machinist. 

Death of H. O. Bonnell. 

A Youngstown dispatch of Jan. 16, tells of the death of the 
veteran iron manufacturer H. O. Bonnell, who has been en- 
gaged in the iron business at Youngstown since 1855. He had 
been ill for two weeks of heart disease complicated with 
pneumonia. Mr. Bonnell was connected with Brown, Bonnell 
& Co., until 1878, when he and others organized the Mahoning 
Valley Iron Co. He has been its executive head from the be- 
ginning. For more than twenty years he has been president 
of the Mahoning National Bank, and vestryman in St. John’s 
Episcopol Church of which he was an active member. Mr. 
Bonnell was fifty-four years old. He leaves a wife and three 
daughters. His death is a severe loss to the business com- 
munity in which he has taken an active part for many years. 


THE mills of the Calumgt Iron & Steel Co., of Chicago | 
started work on Wednesday, the 15th. They have already 
taken orders for several thousand tons of bar iron, and by the 
first of the month will be active factors in the market. 


Mr. W. H. McLEAN has recently been appointed cashier of 
the Illinois Steel Co. His former position of assistant sales 
agent has been filled by the promotion of Mr. A. M. Crane, of 
the sales department. 
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FERRO-ALUMINUM IN CASTINGS. 





The recent communication to 7he Jron Trade Review from 
Mr. lL. E. Dunham, of the Ashland (Wis.) Iron & Steel Co., 
prompts the following interesting article in the Hngineering 
Magazine on the use of ferro-aluminum with iron in making 
castings: 

Spongy castings in the manufacture of air compressors and 
of pumps for condensing ammonia continue to give trouble to 
manufacturers, and he who will supply a sure way of overcom- 
ing this difficulty at reasonable cost will confer a lasting bene- 
fit upon the art of iron founding. This assertion will quite 
probably be met with the question : “ Why do not iron founders 
use aluminum in the metal, the effect of which is asserted to 
be a remarkable homogeneity and imperviousness, when a 
small quantity is added to the molten metal?” The answer is 
that a great many have been discouraged by their experiments 
in this direction. The experience of one large firm may be 
cited as an example of the anomalies met with. They pur- 
chased a quantity of ferro-aluminum alloy, and, using it “as 
directed,” at first thought they were getting better castings. 
Then they had a run of bad luck again, and discontinued the 
use of the alloy as not being of any use. They then, after a 
time, began to get better, though still unsatisfactory, castings, 
and resolved to give the ferro-aluminum another trial in the 
hope of securing further improvement. 

Again they thought there was a slight change for the better 
in the castings; but being uncertain, one of the firm began 
supplying surreptitiously, on alternate days, first the ferro-alu- 
minum, and next a piece of ordinary cast iron. All agreed that 
there was improvement in the castings, both on the days when 
the alleged ameliorating metal was put in, and on the days 
when the neuiral metal was used. Then the cat was let out of 
the bag, and the use of the alloy discontiuned. The castings 
continued to turn out fairly well fora time; then came another 
turn of ill luck, if ill luck it may be called, the result being the 
conclusion that if ferro-aluminum is of any value in foundry 
practice, it can only be made so by connecting a chemical 
laboratory with the foundry, and determining by analysis, 
from day to day, the exact quality of the metal before adding 
the ameliorator. Others, of whom may be quoted Mr. L. E. 
Dunham, of Ashland, Wis., have had a more felicitous experi- 
ence. 

In a letter to 7he Jron Trade Review, under date of 
Oct. 25, 1892, he states that he experimented with samples of 
iron that made entirely white castings, “so hard and brittle 
that no tool would touch them.” Ferro-aluminum containing 
10 per cent aluminum was used by Mr. Dunham, who describes 
results as follows: ‘Two ounces of this in small fragments 
was placed in the bottom of the heated ladle, and about 10 
pounds of metal allowed to run into the ladle upon it. It melt- 
ed quickly and appeared to be diffused uniformly through 
the molten metal. Bars from this metal are entirely gray, and 
it could be easily machined, the metal being very tough and 
close-grained, while the castings from the remainder of the 
heat were entirely made up of white, hard, brittle iron.” Mr. 
Dunham thinks the ameliorating effect is due to the conversion 
of the combined carbon into graphite carbon, and adds that by 
the use of “enough of the alloy to give about 1 per cent alumi- 
num in the iron,” it will produce additional softness in metal 
that has a tendency to be hard, and lessen shrinkage. 

These two widely divergent experiences—the one given 
personally to the writer and the other extracted from the letter 
of Mr. Dunham in 7he Jron Trade Review—show that the 
effect of aluminum in cast iron is yet so far an unknown quanti- 
ty that founders are justified in skepticism regarding the great 
claims made for it. It would also seem that uniformity of 
action can only be expected with reasonable uniformity in the 
quality of the iron melted. It may be, after all, that upon the 
impurity or otherwise of the aluminum used much more de- 
pends than has hitherto been suspected. However this may be, 
the fact that very excellent results, such as described by Mr. 
Dunham, have been often obtained is well attested. The other 
fact, that results are as often either nil or so near it as to discour- 
age the use of alumina with many manufacturers, is equally well 
attested; and it leads to the conclusion that there is yet a good 
deal to learn regarding the effects of this metal when added to 
iron in the molten state.-[Engineering Magazine. 
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AMONG THE IRON MINES. 


Mesaba Range :— 

The Snively Mining Co., who control the N. E. of section 
3 immediately east of the Mountain Iron mine have proved up 
a body of good ore, the Mesaba Range reports. A row of 
eight pits beginning next to the Mountain Iron mine, extends 
across the eighty, showing an average depth of 60 feet of ore. 

A steam shovel is to be put in, for stripping work, as soon as 
a railroad spur is built to the Ohio mine, butit is not expected 
that the Ohio will be a shipper until late in the year. The 
forty on which the Ohio Iron Co. has conducted explorations 
is believed to be one of the most valuable on the range. 

It is expected that the Cincinnati will begin shipping to the 
West Duluth furnace in a few days. A sample carload of Hale 
ore has been shipped East for test. 

The McKinley mine, to which a spur has recently been com- 
pleted, now has a stockpile of 5,000 tons. Five drifts are being 
made to give room under ground for mining. A small hoist is 
at work, which is soon to be replaced by a hoist and engines 
capable of lifting from the mine 1,000 tons per day. 

The Mesaba Range says that the large minimum outputs 
required of many lessees are hurting the Mesaba’s chances; 
that ore buyers, on this account, are waiting for sellers to come 
to their terms; that the fee-owners could do nothing better 
than to get together and reduce minimums. 





Marquette Range :— 

There are now on stock-pile at the Champion mine about 
125,000 tons of ore; at the Republic, about 50,000 tons. 

The Negaunee men who are interested in the Cheshire 
mine, located about six miles west of Swanzey, are more than 
elated over a large deposit of first-class hematite ore which 
was discovered a few days ago. About two weeks ago a new 
perpendicular shaft was started some 200 feet from the old or 
incline shaft and a few days since a drift was started on the 
fifth level of the incline shaft for the purpose of connecting 
both shafts. The first forty or fifty feet of the drift was in 
rock and the next three or four feet was in mixed ore and 
rock. Then a solid body of ore was encountered. The drift 
has been driven fifteen feet in the ore and at last reports was 
still continuing in ore. Two assays of the ore have been 
made. The first gave 65.76 per cent. iron and .o29 phosphorus, 
while the second analysis gave 67.77 iron and .031 phosphorus. 
The drift is 8x14 feet and is calculated to allow two tram tracks 
to be put in, running between the shafts. At present between 
fifty and sixty tons of ore is being hoisted from the drift. 
—{Negaunee Cor. Marquette Mining Journal. 

The town of Republic which the mine has built up is natur- 
ally very much interested in the discussion that is going on as 
to the removal of much of the Republic’s equipment to the 
Mesaba range and ultimately the abandonment of operations 
at Republic. Local sentiment is against the change, as might 
be expected, and reasons are found which to some investi- 
gators are satisfactory, for the continuance of operations in 
the mine. The opinion of Mr. Olof Wenstrom, who urges that 
the sinking of the shaft be pushed to a depth 300 to 500 feet 
below the present bottom, has already been cited in these col- 
umns. The editor of the Ishpeming /ron Ore has visited the 
mine, and after a long review, believes that the company would 
do well to acquire other property. “The addition of soft 
ores,” he adds, “ now that the latter are of the popular variety, 
would certainly be wise if it could be accomplished at any- 
thing like a reasonable cost.’’ Further on the article says, 
“The success of the Republic has meant much for the people 
of this district, and its warning has already been keenly felt 
in the village it has supported for 20 years.” Of the opera- 
tions at the Republic in recent years, /ron Ore says: “ The 
fact is the Republic has been growing deeper at a rapid rate 
for the past few years. As the ore deposits began to decrease 
in size it was necessary to add new levels, and the product of 
a shipping season, instead of coming from a single level, as in 
years agone, has now to be forced from several. Mining is 
being prosecuted on three levels at No. 8, on three at No. I, 
and upon two at the Pascoe and Morgan. There is besides a 


force of between 20 and 40 men who are constantly engaged 
in scramming, taking ore from every available portion of the 
mine where but a few men can be worked inaplace. Then 
there are improved methods and appliances as compared te 





former years, so that, by the most active exertion, the product 
has been kept up to the fullest capacity of the mine, and the 
great falling off in former stores of ore has not been apparent 
in equal proportion in the yearly output of the mine. But 
unless additional lenses to those now being wrought are found 
the decrease in product will be materially lessened from year 
to year. The estimate of 135,000 for 1893 will certainly tax the 
property to its utmost, and it is doubtful if such an amount 
can be mined.” 

The exact figures for the shipments of the Dexter, the only 
mine whose output was estimated in our tabulation of last 
week, are: 1275 tons from Gladstone, 1,157 tons from Mar- 
quette, and 10,143 tons by all-rail to Chicago. 

It is said that the liabilities of the East New York Iron Co., 
which assigned to C. R. Ely, will cover outstanding liabilities. 
The company employed 100 men when in full operation. 





Menominee Range :— 

There are now on stock-pile at the Chapin mine about 
80,000 tons of ore. 

At the Mansfield mine, engine and boiler houses of brick 
are being built and will be completed the coming month. The 
engine room is 60x60 feet and the boiler room 44x74 feet. Two 
boilers have been placed and the balance of the equipment 
will be put in in the Spring. It consists of one Rand duplex 
compressor, 18x30; two Webster, Camp & Lane ten-foot drums 
and an engine of large capacity. 

The machinery is all in place at the No. 2 shaft of the Hamil- 
ton and the incline shaft of the Ludington and the work of 
unwatering the flooded mines will begin in a few days. Supt. 
Flaherty expects to have but little trouble, the Range Tribune 
says, in getting the mines free of water and keeping them free. 





Gogebic Range :— 

There was fire on the fifth level of No. 7 shaft of the Norrie 
mine on Jan. 11. There was some difficulty in getting at-it, 
but it was extinguished the same afternoon, with slight loss. 

A large body of ore has been struck in shaft No. 6, of the 
Norrie, at a depth of 250 feet. Announcement of this was 
made on the same day that the Norrie fire was reported. 


Central Traffic Association on Iron Rates. 

Commissioner Blanchard, of the Central Traffic Association, 
has just issued at Chicago the following circular relative to 
rates on iron. 

Resolved, That the rates which have been or may be here- 
after authorized to apply on pig iron be limited as to cover only 
pig iron, mill cinder, and scale, in carloads. 

Resolved, That rates be provided for iron or steel billets in 
carloads, not less than twelve gross tons, om the basis of not 
less than 35 cents per ton to Chicago, higher than rates on pig 
iron to same point. 

Resolved, That ferro-manganese, manganese ore, and speigel- 
eisen be not included in the list of articles taking billet rates, 
but take rates as per official classification. 

Resolved, That all the above changes take effect on Central 
Traffic Association traffic on the 1st day of February, 1893, and. 
on joint committee traffic as soon as the occurrence of the trunk 
lines can be obtained thereto. 

Resolved, That the question of an advance in rates on cast 
iron pipe be taken up with the Chicago and Ohio River Traffic 
Association and that until such an advance is arranged for, cast 
iron pipe may continue to be taken at present rates per net ton. 

Resolved, That the Chicago and Ohio River Traffic Associa- 
tion be requested to advance the rates on billets, etc., from 
Ohio River points to Chicago and Ohio River Traffic Associa- 
tion territory in comformity with the advance agreed to this 


"day from Central Traffic Association points. 


Resolved, That all local committees be requested to advance 
their rates on billets, etc., in comsformity with the advance 
agreed to to day. 





THE Ohio Iron & Steel Co.’s works that closed down in June, 
1891, resuming with a small force a few weeks ago, the mana- 
gers meantime refusing to sign the scale, started up on Monday 
with non-union men, chiefly negroes from Pittsburg and from 
points in Tennessee. The old employes say that the product 
will be boycotted.—[Zanesville, O., dispatch. 
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A NEW COKE FIELD.—1I. 


BY EDMUND C, PECHIN. 


In The [ron Trade Review of Dec. 22,’92, under the above 
caption was an article from the Ohio Valley Manufacturer, 
calling attention to the West Virginia New River cokes, as if 
they were something new. Its comments are as follows: 

“With the development of the New River coke region in the 
lower end of this State, now well under way, there will come 
into the market the most formidable rival the Connellsville 
region has ever encountered in the field of business rivalry. 
The announcement was made sometime ago that a syndicate 
had purchased 100,000 acres of coal lands along the valleys of 
the New and the Gauley rivers and Loup Creek in Southern 
West Virginia and would develop them on an immense scale. 
The work of development was begun by the double tracking 
of the Chesapeake & Ohio railroad through West Virginia and 
the building of branches up the Gauley river and Lonp creek 
to tap the seats of manufacture. The most careful 
and exhaustive tests were made by experts, and the high 
quality of the coal for coking purposes, was indubitably 
proved before the negotiations were set on foot. Now it is 
merely a question of time until a new, shrewd and powerful 
competitor will appear on the scene, and the certain result 
will be a lowering of values in the finished iron and steel 
products. The extensive ramifications and connections of the 
Chesapeake & Ohio railroad will put the product of the New 
River fields into the markets of the South and West upon a 
most favorable footing and, if the coke comes anywhere near 
proving the accuracy of judgment of the experts who have 
examined it, will well nigh give them a monopoly of all the 
Southern markets.” 

Isn't the Manufacturer a little late in its discovery of this 
new coke field, and what it is going todo? Isn't it a little off 
in talking about these coals as of unknown quality requiring 
close investigation before action ? 

In the editorial columns of 7he Jron Trade Review, of May 
1, 1886, nearly seven years ago, will be found a short article 
entitled, “ West Virginia vs. Connellsville Coke.” 

The occasion of the article was the extraordinary result 
reached by the manager of the Pullman Car Wheel Co., in 


melting 16 tbs, of iron with 1 lb. of New River coke. The 
editorial went on to say: 
“ The purity of this coke has long been known. We 


want to place ourselves squarely on record now that the Con- 
nellsville coke has a formidable competitor, and that with the 
extension of the Kanawha & Ohio Railroad to the mouth of 
the Gauley river, connecting there with the Chesapeake & 
Ohio railroad, and with the further development of the coke 
business in the field reached by the C. & O., the whole 
Southwest trade will be lost to Connellsville, and it will have 
hard work to hold its own in the Northwest. Lower ash and 
sulphur is bound to tell in these days of close economics, and 
the Connellsville syndicate will discover that while they have 
been scheming in fancied security, a giant has been born that 
will before long astonish them with its strength.” 

Why has this giant been sleeping these seven long years? 
Before we seek the cause of this, a few words as to the quality 
of the coke. 

To those at all familiar with coals and cokes, the extraor- 
dinary purity of the New River and Flat Top coal has long 
been known. At the Montreal meeting of the Institute of 
Mining Engineers, September, 1879,-Mr. S. Fisher Morris read 
a valuable paper on the New River coking coals (Sewell, 
Nuttall and Quinnimont seams), giving full analyses of both 
coals and coke, and showing at that early day their unequaled 
excellence. At the Roanoke meeting, in June, 1883, in an arti- 
cle by Mr. Fred P. Dewey, on the “ Porosity and Specific Grav- 
ity of Coke,” will be found an exhaustive list of analyses, both 
of coals and cokes, from this district. 

In The Virginias, published at Staunton, Va., between 1880 
and 1885, will be found a large number of reports and articles 
on the New River field. The most exhaustive treatise on the 
subject and field, is “Coals and Cokes of West Virginia,” by 
W. S. Edwards, published last year by Robert Clarke & Co., 
Cincinnati. For many years the furnaces at Low Moor, Long- 
dale, Wilton and Goshen have been running on these cokes, 
and their success “is known and read of all men.” The fur- 
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naces on the Middle Ohio river are also large consumers. tl 
will not be amiss to insert here a comparison of four leading 
cokes, as given by McCreath and d’Invilliers in their “ Mineral 
Wealth of Virginia” 


. | Vola Fixed Sul- 
Water.) ‘tile. | Carbon! phur. Ash. 
1. Pocahontas coke (New River)— 
Average of three samples. .......,. 0.347 | 0.757 | 92.550 0.597 5-749 
2. Birmingham, Ala.—Average of| 
four samples..... SE OE ES, 0.803 | 87.299 1.195 10.545 
3. Chattanooga, Tenn.—Average| 
of four samples....... osadadd 0.447 | I.10r | 80.513 1.595 | 16.344 
4. Connellsville, Pa.—Average of} | 
three samples........... seceseecoee| 0.060 | 0.427 | 88.962 0 810 9.741 


While on the New River three seams of coals have been 
worked, the Sewell, Nuttall and Quinnimont, or No. 3, it is 
well established that it is the Quinnimont seam, from 30 to 36 
inches, and high up on the New River hills that steadily thick- 
ens as it runs southward under the great Raleigh Plateau, 
until it reaches its superb thickness of from g to 11 feet in 
Mercer county (at Pocahontas). First attacked by the;Norfolk 
& Western Railroad in 1882, it shipped over 2,500,000 tons 
in 1892. 

To those seeking it, ample and exhaustive information as to 
these coals and cokes was available at any moment, and the 
long delay in not opening this New River field was not because 
proposing purchasers were ignorant of its merit. The causes 
of the delay were deeper and more far-reaching. 

The above three seams on the north side of New River are 
thin, from 30” to 4’, and lie well up on rugged mountains. 
The few coke oven plants there located, with their improve- 
ments, are literally hung from precipitous steeps. The Ches- 
apeake & Ohio Railroad runs on this side along the river's 
edge. The great coal field commences on the other side, and 
runs unbrokenly for many, many miles, thickening as above 
stated, as it goes southward. 

The former management of the railroad was “ daft on through 
business,” and made little or no effort to develop local re- 
sources. When Drexel, Morgan & Co. became its financial 
backers, and Mr. M. E. Ingalls took charge, a radical and most 
desirable change took place. The first step was to put a badly 
worn road in first class condition. The Chesapeake & Ohio 
Railway is to-day superb in its road-bed. New rails and equip- 
meut and improvements of all sorts are constantly being made. 
Mr. Ingalls very quickly recognized that if he were to con- 
tinue in the market as against the Norfolk & Western R. R., 
he must open up new fields and secure a larger output. 

There were three avenues of entrance into the Raleigh 
Plateau, by either Paint, Upper Loup or Piney creek. Paint 
Creek would open up the largest field, because the road would 
run along the long axis of the great coal basin; but for a con- 
siderable distance before the coking coal was reached, the ter- 
ritory would be comparatively unprofitable. Again, while this 
line would be all right for Western markets, it would bea 
much longer haul to reach the important Eastern market. A 
branch up Piney would very quickly reach the coalin prime 
condition, but the grades would be intense and almost imprac- 
ticable. Upper Loup offered feasible grades, admirable loca- 
tions for an indefinite number of coke ovens and improve- 
ments, with coal from the very edge of New River, every foot 
of the way on both sides, and affording an easy inlet into the 
Raleigh Plateau. The head waters of Loup and Piney are close 
together, and a tunnel from Loup, probably through the coal, 
will open up the whole of the Piney field. 

For several years past, Thos. G. McKell, of Chillicothe, O., 
was quietly buying up lands on Loup, until he had secured the 
finest coal estate, owned by an individual, in the United States; 
it including a compact body of some 23,000 acres, running from 
the New River to the head waters of the Loup, as I remember 
it, some 17 miles. The valley of the Loup, besides giving an 
excellent railroad line, offers exceptional facilities for the loca- 
tion of ovens, and for accommodating a mining population. 
Mr. A. A. Low, of New York,Mr. Erskine Miller, of Staunton, 
and others are interested in adjacent bodies of coal lands. 
Within the last two or three years, the C. & O. Ry built an iron 
bridge across the New River at the mouth of Loup, and at least 
one large colliery, has been opened by Mr. Miller to the West 
of this bridge. Negotiations, covering considerable time, re- 
sulted in the railroad company agreeing to build up Loup 


creek. A combination is reported to have purchased 100,000 
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acres, including the McKell and a large area of adjoining 
lands. 

For the first time the Chesapeake & Ohio railway now controls 
a coal field of practically limitless extent, and New River coals 
and cokes are likely to become a most important factor in the 
markets of the country—steam coals for the Eastern, and coke 
for the Western and Northwestern markets. A marked and 
rapid development of this district, hitherto impossible, is now 
certain. 

The year 1892 has seen another great source of supply 
opened to’the) West, by the completion of the Norfolk & West- 
ern railroad to the Ohio river at Kenova; thus giving a direct 
Western outlet for the coals and cokes of the Flat Top field. 
The Northwest is of course the large consumer, and all indica- 
tions point to a steadily increasing demand. Connellsville 
has hitherto absolutely controlled this territory. With these 
new competitors in the field, can it in the future? This large 
question requires another article. 


GYRATORY ROCK AND ORE CRUSHER. 





The National Machinery Co., of Tiffin, O., have placed on the 
market the new ore crusher of which a complete exterior view 











pulley to revolve freely upon the countershaft. To the counter- 
shaft is attached the pinion which drives the large gear in the 
bottom, and to this large gear is attached a brass eccentric 
bushiug, the throw of which varies from 5% inch to 14 inches 
according to size of the machine. The lower end of the heavy 
upright shaft rests within this eccentric and gyrates with it. 
The upright shaft is suspended in the center by means of the 
ball and socket below the crushing head, the center of the ball 
being the fulcrum. Tothe top of this upright shaft is attached 
the crushing head, made of very hard chilled iron. As the 
gear wheel and eccentric revolve the upright shaft will receive 
a gyratory motion (not a rotary motion), and the crushing 
head will then gyrate within the chilled iron liner or concave, 
which is fitted within the outer shell so that it may be raised 
or lowered by means of the jack screws on the outside of the 
machine. This will regulate the size of the product and alse 
take up the wear on the head and liner. 

The crushing head has the greatest motion at the top and 
the least motion at the bottom. This movement produces a 
most uniform product, spalls not being able to pass through 
without being broken. This crusher is adapted for fine crush- 
ing, as the crushing head can be set up very close to the inside 
liner or concave, there being very little motion at this point. 


GYRATORY ROCK AND ORE CRUSHER—EXTERIOR VIEW. 


and a view of interior working parts are shown in connection 
with this article. It will be observed that the top or hopper 
is entirely open, and this permits the dumping of whole car- 
loads of material directly into the machine. 

The belt is applied to the heavy cast-iron band wheel or 
pulley, which is attached to a brake hub by means of two com- 
mon machine bolts, the brake hub only being keyed to the 
horizontal counter shaft. The band wheel would revolve loose 
on the shaft were it not held by the two bolts to the brake 
hub; this is the safety device to guard against the destruction 
of valuable parts of the crusher by careless workmen allowing 
steel sledges or crowbars to drop into the hopper. Should the 
crushing head come in contact with anything of an unbreak- 
able nature, the strain would become so great at the pulley 
that the bolts would be stripped of their threads and allow the 


Provision has been made for easily renewing the wearing parts, 
and new heads can be put on without removing the upright 
shaft, and the liner when worn out, can be lifted out of the 
machine and a new one put inin afew minutes. The bearings 
are protected from dust, and lubricated by sight-feed oil cups 
on the outside. The oil for the eccentric is forced through 
the pipes by means of a hand pump. The machine is heavily 
built throughout and well proportioned to stand the heavy 
strains to which it is subjected. 

The special claims made by the manufacturers, for this 
crusher, are these: The position ofthe ball bearing below the 
head instead of at the top of the head gives greater power, 
leaving the concave entirely open for the reception of stone, 
which can be safely estimated to be a gain of 20 per cent. in 
product. The gyratory motion gives a much greater, product 
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in a given time than the reciprocating motion, since in the lat- 
ter the jaws do not crush when receding. It does not pass 
spalls. There is agradual diminution in the size of the product 
crushed, thus delivering it in a regular and uniform size. The 
machines are made in sizes A, B, C, D, E, F, G, H and Giant, 
giving a product ranging from 5 to 175 tons per hour. The 
manufacturers, the National Machinery Co., will be glad to 
furnish further particulars upon application. 





The World’ Fair and the Boiler Manufacturers. 

The contest between boiler manufacturers over the exhibits 
they are to make at the World’s Fair, or rather the contest in- 
volving six companies on one side and the Stirling Co. on the 
other side, with the World’s Fair directory between the two, is 
in Chicago courts, as noted last week. President Higinbotham 
filed in court his answer to the bill for injunction brought by 
the Babcock & Wilcox Co. The latter had said in its petition 
that it had given a heavy bond to indemnify the World’s Fair 


GYRATORY ROCK AND 
against risks, and when this bond was given it supposed that 
the six boiler companies in the ‘“ Temporary Association” 
would comprise the exhibiting companies. It averred further 
that the Stirling boiler was of a different type from the other 
six and hence could not be operated in connection with the 
battery without added risks. 

President Higinbotham denies that any contract was made 
with the companies of the temporary association to the exclu- 
sion of other companies. He denies that the World's Fair 
ever assured the firm of Babcock & Wilcox that it should be 
allowed to furnish all additional power required for the main 
steam plant, or an exclusive right to putin boilers. Concern- 
ing the conditions under which the Babcock company is al- 
lowed to put in its boilers, the answer states that they were 
accepted and assigned space simply as exhibits, and that it 
would contravene the spirit and letter of the act of Congress 
creating the Exposition to allow one company to exhibit and 
to exclude another equally desirable exhibit. The Stirling 
company, declares the answer, applied for space for an exhibit 
upon the same conditions as were imposed upon the Babcock 
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& Wilcox company, and its application was allowed. Judge 
Ewing referred the matter to a master. 
Grading Pig Iron by Analysis. 
Commenting on the position of Mr. Chas. W. Sisson, 


in his “A BC of Iron,” in favor of grading pig iron by analysis, 
the /ron Age says: 

Mr. Sisson takes strong ground in favor of grading pig iron 
by analysis rather than by fracture. His argument is sound, 
and will meet with the approval of all progressive men. 

It is only a little over a year since that a leading pig-iron 
producer in eastern Pennsylvania had his views based upon 
analysis vindicated in a very striking manner. One of his best 
customers, a neighbor, came to his works to order some No. | 
iron. The furnace manager urged him to take some metal 
which looked like rather poor No. 2, and after determined 
opposition overcame this customer’s scruples.. Not long after 
a further round lot of “the same stuff” was ordered because, 


— 





CRUSHER—INTERIOR VIEW. 


as predicted, it was carrying scrap in*‘an exceptional manner, 
and yet was making excellent castings. The furnace manager 
furnished an explanation by the simple statement that the 
particular lot of poor-looking iron ran quite high in silicon. 
Success in this direction, so greatly to be desired, can only be 
attained when founders begin to recognize the value of a 
chemical laboratory and co-operate with the furnacemen in 
comparing results. We know of cases in which mixtures have 
been cheapened dollars a ton of castings by chemical study. 
THE main object of the recently incorporated Elwood, Ind., 
Board of Trade has been made public. It is to prevent, as 
much as possible, the leasing of gas territory to the Chicago 
Natural Gas Co., which is endeayoring to gain a foothold in 
that vicinity. A complete belt of gas leases will be thrown 
around the Elwood field for protection by home companies. 


EmMaA furnace of the Union Rolling Mill Co., Cleveland, O., 
has been doing unprecedentedly good work, of late. Its run 
for one week was 1,402 tons and for another 1,407 tons. 
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HIGGS’ WATER VALVE FOR GAS FURNACES. 





The three cuts given in connection with this article illustrate 
the Higgs’ water valve for gas furnaces and producers. It is 





Fic. 1.—HIGGS’ WATER VALVE—COMPLETE VIEW. 


7 7] HY) 0 


used injconnectionjwith the gas producer, for 
reversing the gas from one end of the furnace 
to the other. This valve is kept cool by water, (YI 
which prevents it from burning, warping or 
leaking, and the manufacturers claim that its 
use saves from 20 to 25 per cent. of the fuel. 
Waste of iron in the furnace by the shortage of 
gas, caused by leaking in the valve, is also saved 
by using this apparatus. 

The inventer makes these points: “The 
object is tosecure at all times an accurate’ and 
positive seat. It comprises a casing, chambers 
located respectively at the top and bottom 
thereof, and adapted to receive water, or any 
other cooler medium ; the hollow valve proper, 
journaled horizontally, and having its upper 
and lower ends adapted to contact with said 
chambers, and means for affecting circulation 
of water through the valve, comprising an inlet 
pipe passing through one of the valve bearings 


and extending down within the valve to near pee | a, 


the bottom thereof, and an outlet pipe passing \ 
through the opposite bearing and extending 
interiorly to near the top of the valve. Thus 
the valve and the points of contact, where the 
valve or plopper rests against the casing, are 
kept cool, and will not expand or contract, and 
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Fic. 3.—HIGGS’ SAFETY VALVE—ELEVATION VIEW 


consequently will not burn or warp, and the gas striking 
against the cold parts generates tar, which imbeds itself in the 
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seats and makes an air-tight valve, and remains thus as long as 
the valve is supplied with water. 

“The valve being tight causes a steady flow of gas at both 
ends of the furnace, and thus saves the wear of the furnace and 
the wastage of the iron caused 
by one end of the furnace being 
hotter than the other. The 
first valves were put in two years 
ago, and have given perfect sat- 
isfaction on furnaces where 
they were compelled to change 
the valves of the old style 
every two or three weeks.” 

The claims set forth above 
are substantiated by the manu- 
facturers, the Totten & Hogg 
Iron & Steel Foundry Co., 
Pittsburg, in testimonials from 
heaters, gas makers and rolling 
mill managers. These lay stress 
onthe economy of gas, the sav- 
ing of bills for repairs and the 
length of time the valves can be 
used, The manufacturers may 
be addressed for detailed in- 
formation. 





THOSE who predict a great 
contest between labor and cap- 
ital next summer over the 
question of puddling rates have 
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DIAGONATI, SECTIONAL VIEW THROUGH BUTTERFLY. 





very little basis for their predictions. The 
puddler{is rapidly growing less important 
in the trade, and while he may be the 
source of isolated troubles he wiil hardly 
cause a fight all along the line. At the 
same time it isevident that the rates to be 
paid for puddling will be an important 
item in the discussion of next year’s wage 
scale. Whether the puddler is to remain 
for atime at least, a factor in the trade, or 
whether his final disappearance is to be 
greatly hastened is a question which he 
must consider when the next scale comes 
up. It remains with himself whether he will 
recognize existing conditions, or attempt 
to enforce impossible restrictions. The sit- 
uation is shown at two Eastern mills. In 
one, union rules keeps the price of pud- 
dling at $3.25 per ton with the charge at 1,100 lbs. Inthe other it 

5 per ton, and the charge is 1,5001bs.—[Am. Manufacturer 
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THE AVERY STEEL TOTE SHOP BOX. 

The steel tote shop boxes, illustrated herewith, are made— 
bodies and handles—out of one piece of steel, turned on the 
upper edge, and are provided with an aperture at each end for 
the insertion of a hook for moving them around the shop. 
These tote boxes are coming rapidly into favor among the 





PAT'D DEC. 20, 1892. 


largest manufacturers in the country, especially in nail mills, 
bolt and nut works, etc., and are being adopted to the exclusion 
of other appliances on account of the excelient satisfaction 
they are giving in handling the small stuff about such works. 
They are manufactured and sold by the Avery Steel Mfg. Co., 
134 Van Buren street, Chicago. Any further information 
wanted regarding sizes, prices, etc., will be cheerfully furnished 
by the company. 





Chicago as an lron-Working Center. 

The growth of manufacturing industries in Chicago during 
the last few years has been remarkable, anda city formerly 
distinguished chiefly as the greatest grain and meat market in 
the country, is now nearly at the top as a manufacturing center. 
The following table, from an annual review by the Chicago 
Tribune, shows the number of iron and steel industries in 
Chicago in 1892, with their output, etc., and the totals for 1891 
added for purposes of comparison: 


























Industries No.| Capital Workers.| Product 

OUT SANG ivi vik inviisc cnecccdesenccconcceacede 6 $27,700,000 9,645 $24 275,000 
SEENON cc Facniis cuckavsanernacseces 62 8,550,000 4,500 11,200,000 
Machinery, malleable iron, etc......... 78 3,000,000 4,200 9,500,000 
Cg eer 2 600,000 1,200 2,250,000 
Carwheel works........ seccepseneReets 5 2,750,000 1,670 5,000,000 
ORO ENE TARO veins <ociss se ccinsrevcdaiacss 10 1,335,000 1,300 2,845,000 
kn ee ore ae 14 400,000 650 1,250,000 
Steam fitting and heating................. 16 700,000 900 3,100,000 
Galvanized iron, tin, slate roofing...... 50 750,000 1,100 2,000,000 
Barbed wire and wire works........ ane 12 350,000 350 1,000,000 
DRAGER inde cisscesnassabioncnessésonsunn’ 55) 3,550,000 4,300 10,000,000 

ci $4,9685,000 29,815 | $72,420,000 

NE ROE os snuhentdednotsicencaseis 44,005,000 30,185 70,700,000 





This indicates an increase of 24 in the number of iron and 
steel industries, of $5,680,000 in capital, and of $1,720,000 in the 
output in 1892 compared with the preceding year, though there 
seems to have been a slight decrease in the number of em- 
ployes—owing perhaps to the use of improved machinery. 
The amount of wages paid by the 340 establishments in 1892 
is estimated at $20,977,000, or about $1,270,000 more than in the 
year before. 


Forged Steel Balls. 

The Pittsburg Steel Casting Co., of Pittsburg, is now manu- 
facturing cast steel balls, in addition to its ordinary business 
of steel castings. The balls are first cast of crucible steel and 
are then heated to a forging heat, and finished under a one-ton 
steel hammer provided with hemispherical dies of the size of 
the ball. The ball casting is hammered and rotated during the 
hammering by which it is very evenly compressed, all signs of 
the head and gate obliterated, and a practically perfect spheri- 
cal ballis the result. After forging, the ball is allowed to cool 
rapidly so that the surface becomes very hard. During forg- 
ing the ball is compressed about ,°, of its diameter. Dies are 
provided for all sizes of balls from two inches to nine inches in 
The cost of the finished balls is about two cents a 
They are used ex- 


diameter. 
pound more than ordinary steel castings. 
tensively for ore-crushing purposes, for emery, black lead, 
corundum, etc., aud aiso for ball bearings in turn tables. The 
Pittsburg Steel Casting Co. have just made a considerable ship- 
ment of these balls to the West, for crushing purposes. 

THE Cleveland Rolling Mill Co., of Cleveland, have made 
arrangements with the Greiner Economical Cupola Co., Bort 
Bldg., Chicago, for attaching the patent devices on the seven 
new cupolas to be erected intheir mills shortly. The cupolas 
are to be 10 feet shells, and 30 feet high. 
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New Enterprises :— 

The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trade: 

Chicago, Il].—Folding Clothes Dryer Co.; capital, $50,000; 
to manufacture and sell patented articles; incorporators: R. 
P. Lake, A. H. Lake, Ashley C. Smith. 

Chicago, Ill.—The Hill Machine Co.; capital, $300,000; to 
manufacture and sell machines and machinery and merchan- 
dise; C. C. Hill, B. F. Cummins, Jno. J. McClellan. 

Milwaukee, Wis.—The Eagle Horse Shoe Co.; capital, $50,- 
ooo; for the manufacture and sale of horse shoes, etc.; incor- 
porators: G. B. Van Norman, A. C. Helms, Jas. McAlpine. 

Rockford, Ill.—Rotary Weaving Machine Co.; capital, $100,- 
000; to manufacture and sell looms and weave cloth; incor- 
porators: Carl A. Newburg, Jacob P. Peterson, Victor Johnson. 

Chicago, I11.—Cook County Construction Co.; capital, $1,200,- 
000; for contracting, building and construction business; in- 
corporators : Jno. H. Bradley, Chas. C. Bulkley, H. E. Barthol- 
omew. 

Chicago, I1].—Hawley Down Draft 
$500,000; to manufacture and deal in furnaces, boilers, heating 
apparatus, etc.; incorporators: Thos. Cratty, C. E. Cleveland, 
W. B. Jarvis. 

Albany, N. Y.—Burton Electric Co.; capital, $10,000 ; for the 
manufacture and sale of electrical apparatus; incorporators : 
aul G. Burton, Howard Martin, Albany, N. Y.; Chas. P. Frey, 
Greenbush, N. Y. 

Des Moines, Ia.—Great Western Mfg. Co.; capital, $1,500,000 ; 
to manufacture, buy, sell and deal in electric goods, appliances, 
wire, etc.; incorporators: Chas. E. Hunn, E. B. Fegan, Ely S. 
Hunn, all of Des Moines, Ia. 

Cincinnati, O.—The E. Besuden Co.; capital, $10,000; for 
manufacturing and selling chain and similar hardware; incor- 
porators: Edwin Besuden, P. J. Henry, Rogers Wright, D. 
Thew Wright, John W. Grace. 

Ironton, O.—The Ironton Stove & Range Co.; capital $50,000 ; 
for manufacturing and selling all kinds of stoves, ranges and 
castings ; incorporators: W. C. Amos, H. D. Newcomb, H. A. 
Keye, Martin Schreiber, O. R. Johnson. 

East St. Louis, Ill.—Caloric Furnace Co.; capital, $500,000; 
to manufacture and use and sell various furnace appliances 
and acquire letters patent relating thereto; incorporators: 
Chas R. Pickles, E. J. Stannus, Aug. Borlinghaus. 

Munnsville, N. Y.—Munsville Plow Co.; capital, $50,000; for 
the manufacture and sale of plows and other agricultural tools 
and implements ; incorporators: Clarence W. Dexter, Will R. 
Paul, Munnsville, N. Y.; Jno. E. Sperry, Elbridge, N. Y. 

Oswego, N. Y.—National Railway Spring Co.; capital, $75,- 
ooo; for the manufacture and sale of springs, etc., used by 
railroads; incorporators: Theodore Irwin, Oswego, N. Y.; 
Thos. M. Bell, Philadelphia, Pa.; Geo, B. Sloan, Oswego, N. Y. 

Chicago, Ill.—Leeds Manufacturing Co.; capital, $25,000; for 
manufacturing and dealing in machinery, implements and tools 
for quarrying, handling and working stone and other mer- 
chandise ; incorporators: Chas. S. Leeds, W. J. Chalmers, L. 
C. Trent. 

Des Moines, Ia.—Standard Post Hole Auger Co.; capital, 
$200,000 ; for the manufacture and sale of post hole augers and 
of machinery for working; incorporators: J. A. Overholtzer, 
H. Mendenhall, L. M. Sanford, A. F. Armstrong, Jno. M. Hite, 
Des Moines Ia. 

Chicago, Ill.—Frisbie Elevator & Mfg. Co.; capital, $200,000 ; 
for general manufacturing business, including elevator, elec- 
trical machinery, tools, patent, buy, sell, make and use patented 
inventions, etc.; incorporators: Frank W. Parker, Emma Elli- 
ott, Chas. S. Burton. 

Cuyahoga Falls, O.—The Humphrey Turbine & Machine Co.; 
capital, $100,000; for manufacturing and dealing in turbine 
water wheels, water motors, power transmitting and other 
machinery, etc.; incorporators: H. P. Hitchcock, E. S. Day, 
Ferd. Schumacher, O. ¢. Kirn, H. B. Camp. 

Scranton, Pa.—The Hunt & Connell Co.; capital, $60,000; for 
the manufacture of brass, copper, tin and sheet iron ware, 
miners’ lamps, wrought iron supplies, plumbing, gas fitting, 
steam and hot water heating apparatus, glass tube cutter and 


Furnace Co.; capital, 
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THE AULTMAN & TAYLOR MACHINERY CO, 


MANSFIELD, OHIO, U.S. A.0 


SOLE BUILDERS OF THE 


Cook Patent Water Tube Boiler. 


THE ONLY PERFECT WASTE-HEAT BOILER. 


Generates the greatest amount steam with least amount heat. 


Can be used equally as well for direct firing or with natural gas. 





WE ARE ALSO BUILDERS OF 


HORIZONTAL, TUBULAR, AND FLUE BOILERS, LOCOMOTIVE, FIRE BOX AND ALL OTHER STYLES 
OF BOILERS, OIL TANKS AND WATER STAND PIPES. 


Estimates furnished promptly on receipt of specifications. 





Office, THE ROOKERY, CHICAGO. 


South Chicago 


A SUBSTITUTE FOR STEEL 
IN 

Heads, Crank Shafts, 

Hammer Dies, Etc. 


Cross Gears, | 


OWELLV’S” 





Works: SOUTH CHICAGO. 


Foundry Comp’y. 


93 
AN ANTI-ACID METAL 


Acid Pans, Smelting Kettles, Hydraulic 
and Ammonia Cylinders. 


| 
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THE CARDEN CITY SAND CoO., Room 53, 


FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola Pe a Boiler Setting, Smoke Stack 
Lining, or Any Other Purpose. 
EVERY CLASS OF SPECIAL SHAPES AND SIZES. 








articles of commerce from metal, wood or of glass; incorpo- 
rators: Wm. Connell, Alexander E. Hunt, Albert G. Hunt, all 
of Scranton, Pa. 

Chicago, Ill.—Chas. Kaestner & Co.; capital, $300,000 ; to 
manufacture, buy, sell and deal in all kinds of machinery, tools, 
implements, patterns and merchandise, contract for and super- 
intend erection of buildings and machinery; incorporators : 
Chas. Kaestner, Robt. L. Tatham, Timothy F. Mullen. 

Chicago, Ill—Chicago Street Car Air Brake Co.; 
$200,000; to manufacture and deal in air brakes and other 
appliances, acquire, lease, own and dispose of patent rights and 
interests in same and do a general manufacturing business ; 
incorporators : Jno. A. Kruse, Jas. Hauley, David Reed. 

Williamsport, Pa.—Williamsport Engineering Supply Co.; 
capital, $15,000; for the manufacture of iron or steel or both, 
or any other metal or articles of commerce from metal, wood 
or both, in accordance with act of April 29, 1874 and its sup- 
plements thereto; incorporators: David Bly, J. B. Cloudsley, 
H. F. Clapp, all of Williamsport, Pa. 


capital, 





New Buyers in the Market, and Some of Their Wants :— 


The Ironton (O.}) Stove & Range Co. have sent forward their 
application for a charter, with an authorized capital of $50,000, 
of which one half is subscribed. 

The recently organized Standard Steel Co., of New Castle, 
Pa., have leased the Cumingham foundry and will equip it for 
the manufacture of their specialties. 

Sydner & Sheppard, at Richmond, Va., are in the market for 
two iron standpipes, one to be 30 feet in diameter and 80 feet 
high, plain iron ladder and cornice finish on top; the other, 
25x100 feet. 

The American Aluminum Co. have made plans for a 25-ton 
plant in St. Louis, and will soon place contracts for buildings, 
steam plant, etc. About 10,000 pounds of pure aluminum will 
be turned out daily, and a large number of men will be em- 
ployed. 

Twelve steel boilers, totaling 1,700 h. p., have arrived at West 
Duluth for the New York steel plant. The large building of 


the plant is now enclosed and the Marinette Iron Works are 
turning out some of the heaviest machinery ever used in that 
section, for the new works. 

A large iron and brass foundry will probably be located at 


| 
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{159 La Salle St., CHICACO, ILL. 


ALL KINDS OF 
EFoundrvy Supplies. 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 


the stockholders being mostly Newport and Cin- 
cinnati men. Dr. Hembold, of Newport, is the prime mover 
in the enterprise. It is expected that $2,500 worth of light and 
heavy castings will be turned out daily. 

The Racine Iron Co., of Racine, Wis., 
with $25,000 capital, to manufacture malleable grey iron and 
brass castings, novelties and specialties, expect to be in opera- 
tion April 15. Their buildings will be 7ox120 and 3oxSo. 
They will purchase a boiler and an engine of from 40 to 75 
horse-power, besides bolt and nut machines, blower, crane, 
cupola, drills, drop presses, emery wheels, injectors, fire-brick, 
foundry supplies, files, lathes, portable forge, wood working 
machinery and wheel barrows. The president and manager, 
Wm. P. Brown, writes that the company will be ready to fil! 
orders by June I. 


Newport, Ky., 


recently incorporated 





Additions, Enlargements, Removals, Etc.:— 

At the Homestead Steel Works a building 200x100 feet has 
been erected near open-hearth mill No. 2 to make molds for 
armor plate ingots. 

The Canton Steel Roofing Co., of Canton, O., are reported to 
be looking for a new location in the Indiana gas belt. Their 
works at Canton burned some time ago. 

Owing ot the recent decision in its favor,in U.S. Courts, the 
Pittsburg Reduction Co. will double the capacity of its works 
at Kensington for the manufacture of aluminum. 

The Reading (Pa.) Hardware Works, which already cover more 
than a block of ground, and employ 1,000 people, will erect 
another brass foundry and enlarge capacity in other directions. 

Plans are being made for the enlargement of the New Castle 
Pa., street passenger car works. The additions will make 
possible an output of acar a day and treble the number of 
employes. 

The Humphrey Turbine Works, of Akron, O., will be re- 
moved to Cuyahoga Falls, O.,where a machine shop has al- 
ready been provided for them. A large foundry will be built 
and a number of improvements made in the equipment of the 
plant. 

The Jones Vestibule Sleeping Car Co. has purchased five 
more acres of land adjoining its property, six miles west of 
Work is being rapidly pushed on the new build- 
setting-up shop, 80x250; paint shop, 


Denver, Col. 
ings—a mill, 80x250; 
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MOUNT SAVAGE FIRE BRICK. 
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UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


“9 GOVERNMENT % STANDARD. 


Established 1841. 


The First Manufactory of its Kind 


Capacity, 60,000 Per Day ; 


Ke 


18,000,000 Per Year. 


im the U.S, 


Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. |! Broadway, New York, N. Y.: 


No. 222 So. Third St., Philadelphia, Pa. ; 


Lewis Block, Pittsburgh, Pa. 









a 


FACTORIES AT 
Akron, 0.; Syracuse, N. Y.; Canton, 0.: 
St. Catharines, Ont. 


STORES AND WAREHOUSES At7 


Boston, Mass.; New York, N. Y.; Philadelphia, Pa., 


THE WHITMAN & BARN ES MFC. Co., Cincinnati, O.;Chicago, I11.:Kansas.City,Mo.; San 
: : 





80x250; blacksmith and machine shop, 60x250; foundry 60x200 , 
brass foundry, 35x4o. 

The Chicago steel works, capital $400,000, will remove to 
Alexandria, Ind., in consideration of a donation of a site of 
eight acres and three gas wells. A large tract, in addition, has 
been secured by purchase and by lease. 

Hartman Bros. & Co., of Beaver Falls, Pa., manufacturers of 
woven wire mats and wire specialties, have decided on Joliet, 
Ill., for a Western manufactory they are to erect. The main 
building will be 4oox280 feet, three stories high, and employ- 
ment will be given to 300 men at the start. 

The management of the Litchfield Car Works, of Litchfield, 
Ill., talk of removal to a point in the South. Both Memphis 
and Atlanta are in view, and a meeting was recently held in 
Memphis to enlist the interest of the business men, and to 
learn what inducements the city would hold out. 





Fires and Accidents :— 

The Andrews wire works at Rockford, Ill., burned with 
$3,000 loss. 

The Crescent tube works, of Pittsburg, partly burned last 
week, with $15,000 loss, mostly on machinery. 

Fire has destroyed the machine shops of the Lake Shore 
Railroad Co., at Kaukauna, Wis. The loss is about $30,000. 

The Allegheny (Pa.) electric light plant was damaged $7,000 
by fire Jan. 8. A live wire set fire to the woodwork on the 
switchboard. Most of the damage was done to the dynamos. 

At Elkland, Tioga Co., Pa., the Elkland furniture works and 
the foundry of Bailey Bros. were burned, and the Elkland car- 
riage works partly consumed. 

By the bursting of two fly-wheels at the upper mill of the 
Oliver & Roberts Wire Co.’s works, Pittsburg, last week, con- 
The cold 
weather is given as the cause of the failure of the metal. 


Loss $100,000, partly insured. 


siderable damage was done and two men killed. 





General Industrial Notes :— 

The Colorado Fuel & Iron Co., Pueblo, Col., is relining its 
third furnace. 

The Bessemer rolling mill at Bessemer, Aia., will soon be 
placed in operation. 

The Embreville, Tenn., furnace went out of blast late in 
December to make repairs. 

The Bellaire, O., steel plant made in 1892 25,000 tons of steel 
more than in any other year. 

The Vanderbilt Steel & Iron Co. are remodeling their Clara 
furnace, at East Birmingham, Ala. 

The scale has been satisfactorily arranged at Muncie, Ind., 


Manufacturers of DIAMOND BRAND TWIST DRILLS. 








*rancisco, Cal.; London, Eng.; Paris, France. 








between the Midland Steel Co. and the Amalgamated Associa- 
tion. 

For the first time in several years, every department of the 
steel works at Bessemer, Col., is in full operation. 

Vesuvius mill, of Moorhead, Brother & Co., at Sharpsburg, 
Pa., has shut down, with no date given for resumption. 

Both the furnace company and the Cambria Iron Co., Johns- 
town, Pa., deny that the latter have bought the Dunbar furnace 
plant at Dunbar, Pa. 

C. H. Morse, of Chicago, has bought the Williams Engine 
Works and Eclipse Clutch Works, of Beloit, Wis., of which W. 
H. Wheeler is the chief owner. 

The Spathic Ore Co., of Nashville, Tenn., have bought the 
North Alabama furnace, at Florence, for $69,515. It will 
put in blast as soon as repairs are made. 

Previous to their recent resumption, after a five weeks’ shut 
down, the Braddock Wire Works were equipped with six new 
rail machines. 


be 


There are 675 men at work. 

The Cramps have secured the contract for building the Iowa 
and Brooklyn. This makes 12 ships contracted for or built by 
them, the total price being over $25,000,000. : 

The Hicks Gas Engine Co., of Cleveland, have received an 
order from the Postal Cable Co. for two 10-horse-power Hicks 
compound gas engines to go to the company’s headquarters at 
Buffalo, N. Y. 

Pawling & Harnischfeger, of Milwaukee, have recently taken 
a contract for three lathes for the new works of the Siemens 
& Halske Co., of Chicago. One of them is 16’ bed, and the 
others 10’ bed. They are to be used for turning armatures. 
Pawling & Harnisfeger are also engaged in building a large 
electric crane to go to the St. Louis Water Works. 

The West Point Boiler Works of R. Munroe & Son, 23d 
street, Pittsburg, are furnishing a 250h. p. safety water tube 
boiler to the Lockhart Iron & Steel Co., Chartiers, Pa., and a 150 
h. p. boiler to the Syle & McCanee Hardware Co., of Pittsburg. 
They will be equipped with Brightman stokers. R. Monroe 
& Sons are representented in Chicago by the Austin Engineer- 
ing Co., of which D. W. Dunn is general manager. 

The creditors of J. P. Witherow & Co. have arranged to start 
the mill at New Castle about Feb. 1. About $75,000 has been 
raised as working capital. The skilled workmen raised the 
full $8,000 asked of them. The Totten & Hogg Iron & Steel 
Co. issued an execution last week on their claim against the 
works. Mr. Witherow said that they would be paid and that 
the sale of the works by the sheriff could be stopped, 

The Racine Hardware Mfg. Co., of Racine, Wis., report a 
very large demand for all their specialties, and have orders 
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which will enable them to run their plant at its full capacity 
for the next six months. Among other orders taken recently 
is one for 25 electric launches for use in the lagoons at Jack- 
son Park during the progress of the World’s Fair. These 
launches are to be 34’ over all by 6’ beam, and will be fitted 
up very handsomely in mahogany and other natural woods, 
and furnished with all the latest appliances. 

The Clinton mill, on the Southside, is shut down. ‘The start 
will hardly be made soon as many of the men have been dis- 
charged. The puddling department is the only one affected, 
as the other departments are running. The manager and 
about roo men are affected. * * The 20 furnaces in the 
Shoenberger mill are being converted into rolls for making 
steel. The output will be increased from 60 tons daily to 100, 
while the working force will be reduced one-half. The usual 
number of men employed was about 300.—[Pittsburg Dis- 
patch. 

The Walburn-Swenson Mfg. Co., whose new general foundry 
and machine Jworks, at Chicago Heights, near Chicago, are 
nearly ready for occupancy, report a large amount of new 
business secured since the first of the year. Mr. Walburn 
says that their trade in the West does not seem to have suffered 
in the least because of the company’s move eastward, and their 
customers in the East can be very much benefited and their 
business more easily handled. The outlook for the company 
is very encouraging, and their expectations of a much larger 
business on account of their location near Chicago are becom- 
ing realizations. 

On a trip to Marquette for iron ore during the past season, 
Capt. Charles M. Swartwood, of the steamer J. H. Wade, had 
with him as a passenger Mr. George T. Bishop, of Cleveland, 
who is commercial agent for the Toledo, St. Louis & Kansas 
City Railway. Mr. Bishop was impressed with the prospects 
of success attending the establishment of a dry dock plant at 
Sault Ste. Marie, and after an investigation of the subject suc- 
ceeded in interesting Wm. A. Sproul, of Philadelphia, in his 
plans. Capitalists of New York and Cincinnati have since been 
enlisted in the scheme, and the town authorities at Sault Ste. 
Marie show a willingness to give substantial support to any 
enterprise of this kind. The projectors of the dry dock leave 
Cleveland for the Sault Friday, Jan. 13, and if a satisfactory 
bonus is offered to them may begin work soon on an industrial 
enterprise long sought by the people of the canal town.— 
{Marine Review. 


Painting of Structural Iron. 
At the last meeting of the Engineer’s club, of Philadelphia, 
Mr. Edward Hurst Brown read a paper on this subject, in 
which he described the composition of paints for use on wood 
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and metal surfaces, with particular attention to the proper 
material to use on structural iron work. He said that it is 
very essential that the iron itself should be absolutely free 
from rust, as the latter will spread from a point under the 
paint if there be the slightest chance for it to do so, flaking off 
the paint and thus gradually exposing the bare surface of the 
iron to the destructive action of oxygen in the presence of 
water. 

The iron should be prepared by removing the scale with a 
stiff wire brush and destroying the rust by a pickle of dilute 
acid which must be afterward washed off before applying the 
paint. For use on iron exposed to changes of temperature, to 
gases or moisture, a paint was recommended called “ anti-rust,” 
which is manufactured especially for this purpose. Sections 
of iron pipe were shown which had been painted with this 
material and with other kinds of paint and exposed to various 
severe conditions of temperature and oxidizing gases. 

The writer considered it very important that specifications 
for painting engineering constructions should be carefully 
drawn and strictly adhered to, even to the specification of 
definite brands or makes of materials. The engineer should 
experiment in order to determine the best paint to use under 
given conditions or should seek advice on the subject from 
those who have made its manufacture and its wearing qualities 
the study of their lives. 
best material obtainable, the saving in the first cost being more 
than counterbalanced by the labor of renewing the paint in a 
comparatively short time. 


It is poor economy to use any but the 





Bed Rock Reached on Florida Rates by the Pennsylvania 
Lines. 

Tourist travel to Florida and the South has been stimulated 
to a considerable extent by the announcement that the rate via 
the Pennsylvania Lines has been made exceedingly low. A 
recent arrangement in the running of trains gives the Penn- 
sylvania fast, through time and excellent service via Cincinnati, 
from whence its connections run trains through without 
change to principal resorts in Florida, Alabama, Louisiana and 
Georgia. For January 25th the Pennsylvania Lines have made 
a very low excursion rate to DeLeon Springs, Florida, with 
privilege to return until May 31st, inclusive. The round trip 
has been placed at an exttemely low figure and the induce- 
ments as concern the return limit, first-class service, etc., make 
the offer a very liberal one and just what persons who contem- 
plate a trip tothe South, and especially those who wish to 
spend the winter in Florida, will find to meet their require- 
ments in detail. Your nearest Pennsylvania Line ticket agent 
will be pleased to furnish full information upon application. 
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SMOKE PREVENTION 


F YOU WANT TO KNOW ALL ABOUT 


rue very BEST FURNACE '* tHe 
WORLD rorsny STEAM BOILER 
Send { [Huctrates [ 

cx MECHANIC 


i v6 Kaaphlet 


AL STOKERS “*« 


THE BRIGATMAN STOKER @. 


CLEVELAND OHIO. 


FOR SALE 


In Florida, 


Several thousand acres of the choicest 
orange and vegetable lands, including 
some of the most valuable muck beds 
and beautiful lakes in the States, all 
situated within three miles of railroad 
station. 


THESE LANDS WILL BE SOLD 





‘STEEL CASTINGS - 


OPEN HEARTH AND CRUCIBLE 


The Conodon Brake Shoe Co. 


OFFICESAND ‘FOUNDRIES: CHICAGO. ILL. 


BRAKE SHOES 





TO ACTUAL SETTLERS 


At prices defying competition. 

I have large tracts from 200 to 5,000 
acres, grazing, farm, garden and orange 
lands, also several valuable phosphate 
beds near Dunnellon and Anthony, 
Marion County. Address 


PRANK R. BIEDLER, BALTIMORE, MD. 
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LOCATION FOR FACTORIES, 


Chicago, Milwaukee & St. Paul Railway Co., 


INDUSTRIAL DEPARTMENT. 


The Chicago, Milwaukee & St. Paul Railway 
Company desires to have the raw material on its | 
6,150 miles of road in Illinois, Wisconsin, North- 
ern Michigan, Iowa, Missouri, Minnesota, South 
Dakota and North Dakota utilized. 

In addition to the vast agricultural resources, 
its territory comprises forests of hard and soft 
wood, mines of iron and other metals, coal and | 
other minerals, quarries, clays of all kinds. tan- | 
bark, flax and other products. Water powers | 
both river and artesian) are also still available. 

A number of new factories have been induced to | 
locate—largely through the instrumentality of 
this Company—at enterprising towns on its lines. | 

As the interest of the company is to secure the | 
location of industries at places where the sur- | 
roundings will insure their permanent success, 
the information furnished a particular industry | } 
is pertinent and reliable. 

The people on the whole System are one live 
and thriving community of business men in 
whose midst it is safe and profitable to settle. | 
local capital is being largely invested in local fac- | 
tories, and taken as a whole, the country through 
which the road runs is commandin attention as 
the coming industrial territory of the United 
States. Solid concerns, manufacturers, large or 
small, who thoroughly understand their business 
are sought for at suitable points on the road. 

Individuals or companies wishing to embark 
= in Western industry can finda profitable 
fiel 

For particulars relative to industrial 
tages on the line, address, 


LUIS JACKSON, 
Industrial Commissioner, 
C., M. & St. P. R’y, 160 Adams St., Chicago, Ill. 


BERGER BROS. 


MANUFACTURERS OF 


Tinners’ Hardware, 


Berger’s Celebrated Pail 
Ears, Saucepan Handles, 
Eave Trough Hangers, Pipe 
Fasteners, Hooks, Straps, 
Barrel Trucks, etc. Send 
for prices and catalogues. 

237 Arch st.Philadelphia,Pa. 


The BLACKNEY Cupola Furnace 


Saves 4% of time, \% of labor, Y% of fuel; 
a uniform strength of iron, and is 


The Cupola Furnace of the age 
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makes 





Send for Cataiogue No. 1 to 


THE M. STEELE COMPANY, Springfield, Ohio. 








A. LEOFRED, 


(Graduate of Laval and McGill,) 


MINING ENCINEER. 


Main Office: QUEBEC, 


_, § Sherbrooke ; 
ranch Offices : { Montreal. 17 Placed’Armes Hill. 


MINES, MINERAL PRODUCTS. 





UNION. 
ELECTROTYPE 


FOUNDRY 


THE IRON TRADE 


























"B@P SEND FOR CATALOGU ho 


‘THE CLEVELAND DSK COMPANY, 97 AND 99 ONTARIO ST., 


CLEVELAND, Oo. 


REVIEW. 


\ Fine Office Desks 


I,ARGEST 


19 


OF ALI, KINDS AND PRICES. 


DOCUMENT AND LETTER FILES, 


LIBRARY AND OFFICE CHAIRS. 


Metal Vault Work For Banks and 


Offices. 


COMMERCIAL FURNITURE HOUSE IN OHIO. 









MANUFACTURERS OF 


5, FRICTION CLUTCH 








J: H, & D, LAKE 60.) be 











—De » HORNELLSVILLE, N.Y, 


The Simplest, 

astrongest and Best 
Clutch Pulley 
made. Adapted 
to light or heavy 
work, stopping an 
Starting machines easily \ 
and quickly without jar. == 
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A very interesting and instructive pam- 
phiet on lubrication by means of pure, 
flake graphite will be sent to all who 


desire it 


It is scientific and practical. 
Jersey City, N. J. 





ORDERIDIRECT FROM THE 


IRON CLAD PAINT CO. iaige Clad Paint ti 


Factory, 75 & 77 Central Way. 


CLEVELAND, OHIO. 





Trade Mark Patentec. 


Sec. & Treas., No.3 Case Build’g, 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 

FURNISHED 
| Ground in Oil 


USED BY NEARLY ALL THE 
RAILROADS. 


both Dry and 





MADE FROM THE BEST QUALITY OF 


STEEL 
CASTINGS 


holes. 


Tensile strength 
Castings made. 


F. E. ROBERTS FOUNDRY CO., 


Crueible Steel. 


CASTINGS guaranteed to be sound, solid and free from blow- 


and durability equal to any Steel 


South of Blue Island Ave., 


CHICACO, ILL. 


Paulina St., 
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HAHN'S LATEST IMPROVED WATCHMAN’S TIME DETECTOR 


This Clock is adapted for 6or 12Stations and 
the keys are all different. 

The Registering is done by numbers, rang- 
ing from 1 to 6. and 1 to 12, instead of as in 
the old style Time Detectors, which mark 
ma either by holes or an impression on the dial, 

a being the same for all stations. 

For Circulars, Prices and further informa- 
tion, address 


A. NANZ & CO., 


116 Chambers St., New York. 








20 THE IRON TRADE REVIEW. 





MUNCIE, 


OFFERS THE FINEST FIELD FOR 





pany I 9» I 893. 


INDIANA 


INVESTMENT TO BE FOUND IN THE WEST. 





ACTORIES EMPLOYINC 3,000 MEN 


Have been located here within the past four months. 


5,000 Additional Factory Hands will be Added within a Year. 
The Population of the City, now 15,000, will be doubled within Two Years. 


(000 NEW HOUSES ARE NEEDED NOW. 


From 15 per cent. to 20 per cent. can be realized from rents, and the rents guaranteed by the manufactories. 


residence lots for sale on reasonable terms. 


Fine 


Call on or write, 


THE MUNCIE LAND COMPANY, 


MUNCIE, INDIANA. 





JETNA IRON & STEEL CO.. 


Bridgeport, - 
TEES, 


SHEET BARS and BILLETS. 
ROLLED and COMMON FINISH. 


Manufacturers of BARS, ANCLES, 


Onio. 

CHANNELS and SPECIAL SHAPES, LICHT SECTION RAILS, 
SHEETS and PLATES, PICKLED or PLAIN, COLD 
ANNUAL CAPACITY, 60,000 TONS. 





MANUFACTURERS o 


EMERY COODS, - 

- ANTI-FRICTION METALS, - - 
ENCINES, BOILERS 
- AND CENERAL - - 
MACHINERY, 


wishing to trade in Canada, will do well to cor- 
respond with 


J.C. GARDNER, Torawro, cannon 


Plate Iron Washers 


A SPECIALTY ! 
Even in Guage, 
Smooth and well 








finished. 
Cut from new plate, rolled expressly for the pur- 
pose. aa Write for prices. Address, 


MILTON MFG. CO., Milton Pa. 





HOME STUDY OF 


AND 
MECHANICAL DRAWING. 
No time need be lost 

from work. 

Send for FREE circu- 
lar to The Correspondence 
School of Mechanics, 
Scranton, Pa. 











"THE CANTON: GLASS Boar. 


Cuts any Fraction of an Inch by Eights. 


























Ws _Unequaled for accuracy and quick work in cut- 
SO ting square or atany angle. Saves breakages, etc. 











Sy — also —— 
NO IMPROVED TRAMMEL RULE for Cutting Circles 


From 3 inches up to 48 inches, Segments, 
in Gothic Shapes, etc. 
































































































































SEND FOR CIRCULAR. 
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THE CANTON SAW CO., Canton. 0. 








JOHN ADT & SON, 


New Haven, Conn. 
Builders of Machinery for Hardware 
Manufacture, 


Automatic Wire Straightening and Cutting 
. Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Bivet- 
ing Machines, Foot Presses, 
Sxrue Cutters. Eto. 
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vES ELEVATORS) 


Tue GRAVES ELEVATOR Co-} 
>ROCHESTER, N.Y. | 

New York. 92-94 LIBERTY ST. | 

of Detroit, HODGES BUILDING. 


BOSTON. 53 STATE STREET. 
IN DAILY USE oy. 4 mele 0) ee) tN dd Oe On im 


AND 


FREIGHT. 
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REMOVAL. Brainard Milling Machine Co. 


| 
For Sale. A A Rare Chance. emer iahidutihinbbiteaiiinaidemae 








Eleven Sizes of Universal MILLING 
MACHINES. 


The Real Estate and Buildings of the 
FORT SCOTT FOUNDRY & 


MACHINE WORKS CoO., 
At Fort Scott, Kansas. 


Six ‘Sizes of Upright and Horizontal 
Plain MILLING MACHINES. 


Four Sizes of CEAR-CUTTINC MA- 
CHINES. 


The Most Successful Foundry and Machine 
Shop Plant and Best Location 
in the West. 


New Invention in Cam Cutting Ma- 
hinery. 


HILL, CLARKE & CO,, Selling Agts,, 


BOSTON, MASS. CHICAGO, ILL. 
156 |\Ol'ver Street. 14 South Canal St. 


The Company owning and qpecetiog: this plant 
continuously and very profitably for the past 

fifteen years, having brought out some patented 

specialties, that are sold mostly in the Eastern 

States, and also for export, were compelled on 

this account to locate farther East, and now have 

under construction at Chicago Heights, Cook Co., 

Illinois, with largely increased capacity, the | 
buildings for their new plant, and will remove 

all the machinery in their Fort Scott Works ad 

Chicago, about the 1st of December next. 


The buildings are practically new, having been | e 
erected in 1886, and from the most modern and | 
approved plans of Foundry and Machine Build- | 
ings; are of ample dimensions for large capacity, 4 


well lighted, arranged for traveling cranes | 
throughout, location the best in the city, on 
about thirteen acres of high ground immediately 
within the Junction, and connected by switches 
of all the systems of Railways entering Fort Scott. 

Fort Scott has been celebrated for cheap fuel, 
cheap living, and a cheap and very desirable 
class of both skilled and common labor. 

The business was established here twenty-three 
years ago, and the Works have never been closed. 
A large general Foundry and Machine Shop trade 
comes to the city almost daily from half a dozen 
States and Territories, is in close proximity to 
the great coal, zinc and lead regions of Missouri, 
Kansas City and Indian Territory. 

A rare opportunity for a few practical men to 
make a fortune. The property will be sold ata 








This device, which is now 
in successful operation at 
Rochester, N. Y., and Cleve- 
land, Ohio, prevents smoke 
and economizes fuel. It is 
g aranteed to operate con- 
tinuously and efficiently on 
all classes of steam boiler 
furnaces. 


For Descriptive Pamph- 
plet, Terms and other In- 
formation call upon or 
address 


James Sargent, 


608 Wilder Building, 
ROCHESTER, N. Y. 


Great Bargain and Upon Easy Terms. 


Photos of the works, together with sizes and | 
jlans of buildings, and full particulars will be 
orwarded on application. Address 


THE WALBURN-SWENSON MFG. CO., 


1520 Monadnock Block, Chicago. 





AGENTS FOR 
CLEVELAND, 0O., 
And Vicinity: 

J.M. ALLEN, President. ; | McILRATH &{JONES, 41! Euclid Ave. 1. H. PRATT, 411 Perry-Payne Bldg. 


Sin, THE SPRINGFIELD EMERY WHEEL C0, 


F, B. ALLEN, Second Vice-President. 
MANUFACTURERS OF 


J, B. PIERCE, Secretary and T eas. 
FOUR of the BEST 


Formule of EMERY WHEELS and over 200 differ- 
ent varieties of Emery Wheel Machinery. All 
goods guaranteed satisfactory. 











Catalogue furnished upon application. 


The Springfield Emery Wheel Co., 


Bridgeport, Conn. 


Western Agency, 120 So.! Clinton St., Chicago, Ill 











A. S. FERRY, General Agent, 208 Superior Street, 
Cleveland. O. 

C A. Rag hake y Chief Inspector, 208 Saperioe) Ravenna - = Boiler = = Works, 

, Cleveland O. 

R. - ‘BRIGGS, Special Agent, 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT, Special Agent, 81 4th Avenue, | 
Pittsburgh, Pa. | 


MANUFACTURERS OF ALL KINDS OF 


Steam Boilers, 
TANKS, 


Plate and Sheet Iron 


Work of every description. Write for 
prices. 


RAVENNA, - - OHIO. 





INDUSTRY FILE WORKS, 
A. & H. GOUGH, Props., 


Manufacturers o1 


Files & Rasps, 


Equal to the Best English File. 


| FROM 1-4 TO 15,000 POUNDS WEICHT. 
OLD FILES RE-CUT. Trne to yaad sound, solid, free from blow-holes and of great 
atre gt 
ALL KINDS OF JOB GRINDING. ) FFI Str guger and me re Be en than iron forgings in any position, or 


hep 4 ‘ 60.000 CRANK SHAFTS and 50,000 GEAR W HEELS of this steel, 
OFFICE & WORKS, now running, prove this. 


eye: ds Rocke s, Piston-Heads c., for Locomo a3 UK 
48 COLUMBUS ST Cr PET Gs of cecry deoncree: ° for motives, STEEL 
CLEVELAND ¥ Se inn for circulars and prices to 
CVE: CHESTER STEEL CASTINGS CO. 
C, GOUGH, Manager. WORKS: ICE 
Mention this paper. CHESTER, PA. |} 407 ILIBERTY\STREET, PHILADELPHIA, PA. 
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Warreo ‘TO MANUFACTURE a 3 
A STAPLE HARDWARE SPECIALTY | 


made wholly of cast iron. HEAVY ARTICLE PRE- 
FERRED, with a little or no machine work. 
Address “*FOUNDRY,”’ 
care Iron Trade Review, 
i419 Monadnock Block, Chicago, III. 





CHAIN WORKS FOR SALE OR RENT. | 


FT\HE WORKS are located in SHARON, PA., and | 

well equipped with 12 forges, hot and cold 
winders, two icanee for cutting scarf links, one 
shear for heavy work, five patent welding ham- 
mers, engine, boiler and connected with natural 
gas and city water works. Two large rolling 
mills in the city that make chain iron. The place 
is for sale, rent or the present occupant would 
take a partner with capital sufficient to carry on 
the business. Address 

: E. A. WHEELER, SHARON, Pa. 





Solid, Strong, Easily Machined. 













Lunkenheimer’s Plain Grease Cup, 


Fig. 319, isa practical success. Where this 
cup is used the most perfect and eco- 
nomical lubrication is obtained. Jarring 
cannot effect the feed and one turn of the 
cap will supply enough grease for several 





days. 
Write for catalogue of high grade valves, whistles, lubricators, 
oil and grease cups, etc, It will interest you. Mention IRON 


TRADE REVIEW. 


The Lunkenheimer Co., 


SUCCESSOR TO 


THE LUNKENHEIMER BRASS MFG. CO., 








| 
| 
STEEL CASTINGS. | 
| 


New Castle Steel Casting Co., | 


NEW CASTLE, PA. 


CLEVE LAND AGENTS : 
THE J. H. McLAIN CO., No. 10 So. Water Street. 


A. SACKMANN, 


126 Champlain, Cleveland, 0. 


STEEL ALPHRABLT S 
STEELNAME STAMPS 
BURNING BRANDS 


Steel Name Stamps 1-16,3-32 
or & inch letters, 15c per letter. 


JEFFREY | 


Chain 
Belting 


—ALSO— 
MALLEABLE, STEEL, 
WROUGHT AND SPECIAL 
CHAINS. 


















FoR 
ELEVATING AND CONVEYING MACHINERY. 


Send for catalogue and 


REDUCED PRICE LIST. 





Cincinnati, O., U. S. A. 
Weg 


) PE V 
7 FOR ALL Bi! NN 
© TRON STEEL TON DS © 


TE ENTON IRON CO. 


OK ew YeRK OF Figg 


WRK OreNO- TRENTON Nol. 


COOPER HEWITT &CO. WIRE ROPE =~ 
17 BURLING SLIP. SES 








AURORA TOOL WORKS, 
AURORA, IND. 
Successors to E. A. SCHUMACHER, 


MANUFACTURERSSOF 


DNRiIL.AL. PRESSES 


14" Sliding Head Bench Drill. 


20" Plain with Patent Quick Return. 

22" “a “a 

27" = ‘“* Back Geared with Patent Quick Return 
24” * “Plain 

24” 5 ‘* Back Geared ™ 

24” 3 ‘Back Gear and Power Feed. 


TIRELY NEW DESIGN AND IMPROVED. 
tof t S oon 
ae Gib ved liding Head j with Patent Automatic Stop. 


24" 
Send for Guanine and Prices. 





THE JEFFREY MFG CO., 


143 E. First Ave.; Columbus, O. 
Chicago Branch, 48 So. Canal St. 
New York Branch, 163 Washington St. 


THE CREAT MISSABA, 


The Richest On Earth. 


Map of the great Missaba Iron Range made 
from personel exploration by 


D. T. ADAMS. 


} The only reliable and complete Abstract Map 
showing the general trend of the iron formation 
and the locatior of the different mining compa- 
nies’ lines of railroads, etc., now ready, and will be | 
sent p_st paid on receipt of price 
Wall Map, 1.00. 
Pocket Map Covered, $1.50. 
Address, 


DULUTH MINING INVESTMEMT CO., 
616, 617 and 618 Lyceum Building, 


DULUTH, MINN 
ARMSTRONG TOOL HOLDER, 
For general LATHE and 
PLANER work. Especially 
adapted for the economical use of 


SELF-HARDENING STEEL. 

















SHEARS 
CGUEEZER: 





THE DEMING CO. 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE PurR- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 
and WoRKING HEaps for FACTORIES, MILLS 
and FURNACES. 





Hydraulic Boiler, Test Pump. Fig 566. 


ARMSTRONG BROS. TOOL CO. HENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, Ill., General Western Agents. 


78 Edgewood Ave. Chicage. senv ror cinoutan. 


Send for illustrated catalogue andfprice list. Mention this paper. 
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TILL YOU HAVE SEEN OURS 


THE BERG — a as 








Sold {only upon approval 
after trial. 

For information, prices, or 
estimates, 


ADDRESS 


CORDON 
Hollow Blast Grate Go., 


GREENVILLE, MICH. 


Porter Iron Roofing & Corrugating Co., 


. Cincinnati Onio. 


Manufacturers of all kinds of 


IRON AND STEEL ROOFING AND SIDING. 


The Pioneers of the Roofing Business in 
the United States. We guarantee sat- 
isfaction. We ship promptly. Give us 
a trial order and we will sell you more 
when n need of same. 


Gordor Hollow Blast Grate for Culm, Slack, Etc. 





age When writing for our Prices and Illus- 
trated Catalogue, please mention The Jron 
Trade Review. 








SYKES IMPROVED. 


Best Roof on earth. Suitable for all —— 
and very easily applied. All our iron and steel is 
re-rolled and box-annealed, and painted with the 
best of paint and pure linseed oil. We manufac- 
ture all styles of crimped, corrugated and beaded 
iron, ete., and make ao prices on carfload 
lots. Write for prices and handsome catalogue, 
mentioning this paper. 


SYKES IRON & STEEL ROOFING CO., Chicago, Ill., or Niles, Ohio. 


THE GRIFFIN MILL 


A perfect pulverizer of all refractory sub- 
stances by either the wet or dry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustrated pamphlet address 


BRADLEY FERTILIZER (CO., 92 State St, Boston. 
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TRADE REVIEW. 


Even if You do Employ 


Greek Artists 


to paint your furnaces, iron- 
clad buildings, roofs, etc., it is 
not necessary to allow them to 
put on ruinous mixtures of 
benzine, clay and rosin, when 
you can buy the very best 
paint that can be made ata low 
price and secure thereby some 
lasting service for your outlay. 
Send for circular on this sub- 
ject. 


W. W. LAWRENCE & CO. 


Pittsburg, Pa. 











C-eveland Union Station. 


ennsulvania [,ines. 


ai 














Fuvc Of bank Street. 


fickET OFFICES at Station, Euclid Av., Wood!and 
Av., and Wedce:! louse corner. 

DHDOUGH TRATNS RUN A® FOLLOWS RY CENTRAL TIME 
*Laily. t ba..., e.cept Sunday. 


‘ROM CLEVELAND 7 


LEAVE A“RIVE 
Pittsburgh and Bellaire............¢ 8.10 am [2.3 pm 
Pittsburgh, Bellaire and East...f 1.05 pm + 6.10 pm 
Philadelphia and New York.....* 1.40 pm *11.40 am 


Baltimore and Washington......* 1.40 pm *11.40 am 
Alliance and Pittsburgh........... * 1.40 pm *11.40 am 
Ravenna aud Alliance...............f 3.25 pm f10.10 am 
Hudson and Ravenna...............— 5.10 pm + 8.25 am 
Philadelphia and New York.....“11.10 pm * 5.25 am 
Baltimore and Washington......*11.10 pm * 5.25 am 
Alliance and Pittsburgh...........%11.10 pm * 5.25 am 


Mt. Vernon and Pan-Handle Route, 


FROM CLEVELAND TO 




















LEAVE ARRIVE 
Xenia and Cincinnati...............% 8.00am * 5.25 pm 
Akron and Columbus................% 8.00 am * 5.25 pm 
Akron and we 1.05 pm 12.30 pm 
Akron and Orrville...................J 3-25 pm fI0.Io am 
Columbus and Cincinnati.........* 8.00 pm * 7.00am 

Depot foot of So. 
a ey Water St. 
‘ 5 rie 
. Arrive. | Depart 








Akron & Canton.....ccccecsccescsscee 


6:45 P M| *7:15 AM 
Akron, Canton & Valley Jt 


*10:30 A M| 3:15 PM 


Valley Jt. & Way Stations...... 76:45 P M| ¢7:15 AM 
Akron, Canton & Chicago....... *8:10 A M| *6:30 P M 
WOT din ceesiecisendin ans inentitivs 2:40 P M| 76:30 P M 
Akron, Canton & Marietta.....! {2:40 P M|fII:00 AM 
Akron, Canton & Cambridge..| 16:45 P M| 73:15 PM 


Wheeling, Washington, D.C., 
and Baltimore............ sce 


Steubenville, & Wheelin 


$2:40 PM| 3:15 PM 


| T10:30PM|}I1:00 AM 
) f2:40PM| {3:15 P M 


Daily except Sunday. *Daily. Pullman buffet 
Sleeping coach between Cleveland and Chicago. 


Wheeling and Lake Erie Railway, 


THE NEW THROUCH LINE 


BETWEEN 


I O.1.=E: D © 
-— AND — 
Steubenville, Pittsburg, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta, 


Through Sleepers Between 


PITTSBURCH & CHICACO, 


AND DAY COACHES BETWEEN 


Toledoand Pittsburgh, Via Akron,Cuyahoga 
Falls, Kent, Ravenna, Leavittsburg, War- 
ren, Niles, Girard, Youngstown, 

New Castle and Allegheny. 








The Only Line running through 


“BEAUTIFUL ZOAR.’ 





A. G. BLAIR, Jas. M. HALL, 
Traffic Manager. Gen’! Pass. Agent. 








Advertising Agencies— 
G. P. Rowell & Co., New York. 
Advertising Specialties— 
Clark & Co., Chicago, Ill. 
Anti-Friction Metal— 
Magnolia Anti-Friction Metal Co., New York. 
Grant Anti-Friction Ball Co., Fitchburg, Mass. 
Automatic Stokers.— 
Brightman Stoker Co., Cleveland, O. 
Anglers and Tees.- 
Aetna Iron & Steel Co., Bridgeport, O. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 


E. H. Jones & Co., Cleveland. 

The Stirling Co., Pullman Bldg., Chicago, I11. 

Skinner Engine Co., Erie, Pa. 

Chas. Miller, Beaver Falls, Pa. 

Variety Iron Works, Cleveland. Bes 

Weston Engine Co., Painted Post, N.Y. 

Ravenna Boiler Works, Ravenna, O. 

The Golley & Finley Iron Works, Lima, O 

Brightman Stoker Co., Cleveland, O. 

W. C. Leffel & Co., Springfield, O. 

Aultman, Taylor Mfg. Co., Mansfield, O. 

Liberty Engine Works, Cincinnati, O. 
Blacksmith and Carriage Supplies— 


Weber & Co., Cincinnati, O. 
Blowers— 
E. H. Jones & Co., Cleveland. 


Brightman Stoker Co., Cleveland, O. 
B. re Sturtevant Co., Boston, Mass. 


Barrows— 
Akron Tool Co., Akron, O. 
The Kilbourne & Jacobs Mfg. Co., Colygibus, O. 

Belt Elevators— 
Lane & Bodley Co., Cincinnati, O. 

Brick Machinery— 
Straub Machinery Co., Cincinnati, O. | 

Bars— 
Aetna Iron & Steel Co., Bridgeport, O. | 

Brake Shoes— : 
Congdon Brake Shoe Co., Chicago, Ill. 


Cranes and Derricks— | 

Wm. Tod & Co., Youngstown, O. 
Chain Belting— 

Jeffrey Mfg. Co., Columbus, O. | 

Cupolas— | 

| 

| 


Victor Colliau, Detroit, Mich. — 
Greiner Economical Cupola Co., Chicago, Il. 


M. Steele Co., Springfield, Il. 
Cut-off Couplings— 
J. H. & D. Lake Co., Hornelisville, N. Y. 
Coal and Coke— 
W.J. Rainey, Cleveland, O. 
F. J. & H. R. Pool, Cleveland, O. 
Correspondence School — 
Correspondence School of Mechanics, Scranton, | 
Pa. 
Chilled and Sand Rolls— | 
Totten & Hogg "Iron and Steel Foundry Co., | 
Pittsburg, Pa. 
Consulting Engineers— 
J. C. Slocum, Chicago, Ill. 
Desks— 
Cleveland Desk Co., Cleveland, O. 
Drilling Machines— 
Aurora Tool Works, Aurora, Ind. 
Hill, Clarke & Co., Chicago, Ill. 
Drill Presses— 
A. P. Quint, Hartford, Conn. 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O. 
Godfrey J. Bremer,{Kalamazoo, Mich. 
Drop Forgings— 
Palmer, Cunningham & Co., Philadelphia, Pa. | 
Dripping Machinery— | 
J... Day & Co., Cincinnati, O. 
Dynamos for Electro-Plating— | 
Thos. Buchanan & Co.,"Cincinnati, O. 
Elevators— 
Graves Elevator Co , Rochester, N. Y. 
Explosives— | 
Hercules Powder Co., Cleveland. 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or Chi- 
cago, Ill. ; 

Springfield Emery Wheel Co., Bridgeport, Ct. 
Emery and Corundum Wheels— 
Acme Safety Emery Wheel Co., Detroit, Mich. 

Tt Wendell Cole, Columbus and Chicago. | 
Thos. Buchanan & Co., Cincinnati, O. 
Springfield Emery Wheel Co., Bridgeport, Ct 
Engines (Gas)— } 
Otto Gas Engine Co., Chicago, Ill. 
Van Dusen Gas Eugine Co., Cincinnati, O. 


| 
| 
j 


EKjectors— 
James Jenks, Detroit, Mich. 
American Injector Co. 
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Moulding Sand— 


Garden City Sand Co., Chicago, Ill. 
J. Downerd & Son Co., Zanesville, O. 


Electro and Nickel Platers’ Supplies— 

Thos. Buchanan & Co., Cincinnati, oO. 
Engravers and Electrotypers— 

Eclipse Electrotype & Engraving Co., Cleve- 


| land. 


Union Electrotype Foundry, Cleveland. 
Engines (Steam)— 

Wm. Tod & Co., Youngstown,<O. 

EK. H. Jones & Co., Cleveland. 

Skinner Engine Co., Erie, Pa. 

Lane & Bodley Co., Cincinnati, O. 

I. Spence & Son, Martins Ferry, O. 

Weston Engine Co., Painted Post, N. Y. 

Brightman Stoker Co., Cleveland, O. 

W.C. Leffel & Co., Springfield, O. 

Totten & Hogg Irou and Steel Foundry Co., 
Pittsburg, Pa. 

Liberty Engine Works, Cincinnati, O. 


| Engineers and Contractors— 


E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
J. C. Slocum, Chicago, Il. 


Klectrical Engineers— 


L.. K. Comstock, Chicago Il 
Engineers’ Specialties— 
James Jenks, Detroit, Mich. 
Eave Troughs and Conductors— 
Berger Mfg. Co., Canton, O. 
Emery Grinding and Polishing Machines— 
Thos. Buchanan & Co., Cincinnati, O. 
Files, Makers of— 
A. & H. Gough, Cleveland. 
EK. K. Morris & Co., Cincinnati, O. 
Forges— 
Cleveland City Forge & Iron Co., Cleveland. 


| Foundries— 


Harn, Ow & Co., Beaver Falls, Pa. 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe and Foundry Co., Cincinnati, O. 
Lane & Bodley Co., Cincinnati, O. 
The Sam’! C. Tatum Co., Cincinnatl, O. 
J. W. Foley & Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 
Congdon Brake Shoe Co., Chicago, I11, 
South Chicago Foundry Co., Chicago, III. 
The Lloyd-Booth Co., Youngstown, O. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Fire Brick and Clay— 
J..Downerd & Son Co., Zanesville, O. 
J. V. Rose, Sharon, Pa. 
Stowe Fuller & Co., Cleveland. 
J. J. Shepard, Cleveland, 
Union Mining Co., Mt. Savage, Md. 
Garden City Sand Co., Chicago, Il. 
Foundry Supplies— 
J. Downerd & Co., Zanesville, O. 
J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Straub Machinery Co., Cincinnati, O. 
Garden City Sand Co., Chicago, Ill. 


Facings & Blackings— 


J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Flour Mill Machinery— 

The Bradford Mill Co., Cincinnati, O. 
Furnace Linings— 

Union Mining Co., Mt. Savage, Md. 
Foot and Power Lathes— 

H. l,. Shepard, Cincinnati, O. 

Sidney Machine Co., Sidney, O. 


For Sale— 
Walburn-Swenson Mfg. Co., Fort Scott, Kan. 
kK. A. Wheeler, Sharon, Pa. 


Fans— 
B. F. Sturtevant Co., Boston, Mass. 


Friction Clutch Pulleys— 

J. H. & D. Lake Co., Hornellsville, N. Y. 
Flue Cleaners— 

E. Rayfield, Chicago, I11. 


| Furnace Grates— 


Gordon Hollow Blast Grate Co., Greenville, Mich, 
Fuel Oil Burners— 

Gilbert & Barker Mfg. Co., Springfield, Mass. 

Kenderdine Hydro Carbon Fuel Co., Frankford, 
Philadelphia, Pa. 

C. D. Juvinall & Co., Upper Sandusky, O. 
Gear Cutters— 

Palmer, Cunningham & Co., Philadelphia, Pa. 


Galvanizers— 


H. H. Hodell, Cleveland. 
Grindstones— 

E. K. Morris & Co., Cincinnati, O. 
Glass Boards— 

Canton Saw Co., Canton, O. 
Gearing 

Straub Machinery Co., Cincinnati, O. 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City, N. J. 

W. W. Lawrence & Co., Pittsburgh, Pa. 
Grate Bars— 

Gordon Hollow Blast Grate Co., Greenville, Mich. 
Higgs & Seaman’s Gas Valves— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 


Stilwell & Bierce Manufacturing Co., Dayton, O 
E. H. Jones & Co., Cleveland. 
Warren Webster & Co., Philadelphia, Pa 
Brightman Stoker Co., Cleveland, O. 

Hack Saws— 
Millers Falls Co., New York City. 

Hardware Specialties— 
The Sam’! C. Tatum Co., Cincinnati, O. 


Heavy Hardware— 

E. K. Morris & Co., Cincinnati, O. 
Hangers, Pulleys and Shafting— 

Taniée & Bodley Co., Cincinnati, O. 

The Sam’l C. Tatum Co., Cincinnati, O. 

J. W. Foley & Co., Cincinnati, O. 
Heating and Ventilating Fans— 

B. F. Sturtevant Co., Boston, Mass. 
Hydro-Uarbon Burners— 

Kenderdine Hydro-Carbon Fuel Co., Philadel 
phia, Pa. 

Cc. D. Juvinall & Co., Upper Sandusky, O. 
Iron Filler— 

W. W. Lawrence & Co., Pittsburgh, Pa. 
Iron Nails and Steel— 

Weber & Co., Cincinnati, O, 
Iron Ore, Bar,and;Pig Iron— 


Oglebay, Norton & Co., Cleveland. 
J. H. Outhwaite & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 
E. C. Pope, Cleveland. 
Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 
Aetna Iron & Steel Co., Bridgeport, O. 
B. M. Jones & Co., Boston and New York. 
Wilhelm & Co., Harrisburg, Pa. 
Iron Rolls and Pinions, 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. , 


) 
Heaters and Purifiers— 
| 











| Injectors— 
Se ma yet Injector Co. Detroit Mi h. 
Eagle Lubricator Co., Cleveland, O. 


American Injector Co. 
Iron and Steel Roofing— 
Svkes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. J = 2 
Porter Iron Roofing & Corrugating Co., Cincin- 
nati, O. 
Iron and Steel Wire— 


Trenton Iron Co., Trenton, N. J. 
Curtis Steel Roofing Co., Niles, O. 


Investments— 
Frank R. Biedler, Baltimore, Md. 
Fidelity & Deposit Co., Baltimore, Md. ; 
Duluth Mining Investment Co., Duluth, Minn. 
Geo. Pemberton, New York. 

Insurance Companies— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct 


Improvement Companies— 
Muncie Land Co , Muncie, Ind. 
Lathes— 
Sidney Machine Co., Sidney, O. 
H. L,. Shepard, Cincinnati, O. 
Aurora Tool Works, Aurora, Ind. 
The Bradford Mill Co., Cincinnati, O. 
Hill, Clarke & Co., Chicago, Ill. 
Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 


Lathe Tools— 
Armstrong Bros. Tool Co., Chicago, I11. 


Link Belting— 

The Jeffrey Mfg. Co., Columbus, O. 
Lifting & Mixing Machinery— 

J. H. Day & Co., Cincinnati, O. 
Land Companies— 

Muncie Land Co., Muncie, Ind. 
Lanterns— 

Rau Manufacturing Co., Chicago, Il. 
Lubricators— 


Eagle Lubricator Co., Cleveland, O. 
Lunkenheimer Brass Mfg. Co., Cincinnati, O. 


Mining Machinery— 
Copeland & Bacon, New York. 
Machine Shops— 


Toledo Machine & Tool Co., Toledo, O. 
Spicer Mfg. Co., New Philadelphia, O. 
Harn, Ow & Co., Beaver Falls, Pa. 
Godfrey J. Bremer, Kalamazoo, Mich, 


Machinists’ Tools and Supplies— 
Aurora Tool Works, Aurora, Ind. 
Cincinnati Milling Machine Co., Cincinnati, O. 
ged J. Bremer, Kalamazoo, Mich. 
Hill, Clarke & Co., Chicago, I11. 
Callender & Patterson, Dayton, O. 
Metal Ceilings— 
Fred F. Bischoff, Chicago, I11. 
Municipal Bonds— 
Frank R. Biedler, Baltimore, Md. 


Milling Machines— ° 
Cincinnati Milling Machine Co., Cincinnati. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Brainard Milling Machine Co., Hyde Park, 








Mass. 
Hill, Clarke & Co., Chicago, Il, 
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Mill Machinery— 

Straub Machinery Co., Cincinnati, O. 
Mines and Mining Stock— 

Frank R. Biedler, Baltimore, Md. 
Mining Engineers— 

A. Leofred, Quebec, Can. 
Mechanical Engineers— 

J. C. Slocum, Chicago, Ill. 
Office Furniture— 

Cleveland Desk Co., Cleveland, 0. 
Oilers— i 

Rau Manufacturing Co., Chicago, Ill. 
Oil Burners— : 

Kenderdine Hydro-Carbon Fuel Co.,,Philadel- 
phia, Pa. | 

C. D. Juvinall & Co., Upper Sandusky, O. 
Oil Grease Cups— Pon : 

Lunkenheimer Brass Mfg. Co., Cincinnati, O. 
Oil Well Machinery— 

The Golley & Finley Iron Works, Lima, O. 
Oil Tanks— 

Aultman, Taylor Mfg. Co., Mansfield, O. 
Ore Crushers— 

Bradley Fertilizer Co., Boston, Mass. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Pumps (S*eam)— 

E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Brightman Stoker Co., Cleveland, O. 
Paint— 

Iron Clad Paint Co., Cleveland. 

W. W. Lawrence & Co., Pittsburg, Pa. 

Jos. Dixon Crucible Co., Jersey City, N. J. 
Perforated Sheet Metal— 

Harrington & King Perforating Co., Chicago, Ill. 

Aitchison Perforated Metal Co., Chicago. 
Photo-Engravers— 

National Photo-Engraving Co., Cleveland. 
Powder— 

Hercules Powder Co., Cleveland. 
Presses— 

Toledo Machine and Tool Co., Toledo, O. 

Godfrey J. Bremer, Kalamazoo, Mich. 
Plumbago— seh ies - 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Pulleys } 

Straub Machinery Co., Cincinnati, O. 

Lane & Bodley Co., Cincinnati, O. 

J. W. Foley & Co., Cincinnati, O. 
Power Plants— 

Weston Engine Co., Painted Post, N. Y. 
Portable Hoists— 

James Dunn, Cleveland, O. 
Portable Forges— 

B. F. Sturtevant Co., Boston, Mass. 
Plates— 

Aetna Iron & Steel Co., Bridgeport, O. 
Pulverizing Machinery— 

Bradley Fertilizer Co., Boston, Mass. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Radial Drills— 

Universal Radial Drill Co., Cincinnati, O. 
Rock Breakers— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 

Bradley Fertilizer Co., Boston, Mass. 
Rolling Mill Machinery— 

The Lloyd-Booth Co., Youngstown, O. 

Totten & Hogg Iron and Steel Foundry Co., 

Pittsburg, Pa 

Roll Lathes— 

Totten & Hogg Iron and Steel iFoundry Co., 
Pittsburg, Pa. 
Steam Boiler Inspectors — 

Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 
Saws— 

Peter Gerlach & Co., Cleveland. 

Canton Saw Co., Canton, O. 
Steel Rails, BloomsjandiBillets— 

Cleveland Rolling Mill Co., Cleveland. 
Smokeless Furnaces— 

J.V Burke, Chicago, Ill. 

Brightman Stoker Co., Cleveland, O. 
Steel Stampsiand Stencils— 

J. H. Fleharty & Co., Cleveland. 

F. A. Sackman, Cleveland, O. 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland. 

The Golley & Finley Iron Works, Lima, O. 

Aetna Iron & Steel Co., Bridgeport, O. 

Ravenna Boiler Works, Ravenna, O. 
Sheet Steel— 

Aetna Iron & Steel Co., Bridgeport, O. 
Semi-Steel— 

South Chicago Foundry Co., Chicago, III. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Steel Color Paint— 

W. W. Lawrence & Co., Pittsburgh, Pa. 
Steel Castings— 

Chester Steel Casting Co., Philadelphia, Pa. 

New Castle Steel Casting Co., New Castle, Pa. 

Congdon Brake Shoe Co., Chicago, Ill. 

South Chicago Foundry Co., Chicago, Il. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 

F. E. Roberts Foundry Co., Chicago, Ill. 
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Scrap Lron & Steel— 

Klein & Cohn, Cincinnati, O. 
Special Machinery— 

Toledo Machine & Tool Co., Toledo, O. 

J. H. Day & Co:, Cincinnati, O. 

Godfrey J. Bremer, Kalamazoo, Mich. 
Shafting— 

Straub Machinery Co., Cincinnati, O. 
Stokers— 

Brightman Stoker Co., Cleveland, O. 
Steel Rails, Blooms and Billets— 

Aetna Iron & Steel Co., Bridgeport, O. 
Sand and Chill Rolls- 

The Lloyd-Booth Co., Youngstown, O. 
Smoke Consumer— 


The Breckett Smoke Consuming Co., Norwalk,O. 


Jas. Sargent, Rochester, N. Y. 

Northwestern Land & Coal Co., Boston, Mass. 

Jas. V. Burke, Chicago, Ill. 

Brightman Stoker Co., Cleveland, O 
Steel Mushet’s- 

B. M. Jones & Co., Boston and New York. 
Stay Bolt lron—Taylor’s— 

B, M. Jones & Co., Boston and New York. 
Twist Drills— 


Cleveland Twist Drill Co., Cleveland. 


Graham Twist Drill & Chuck Co., Detroit, Mich. 


The Whitman & Barnes Mfg. Co., Akron, O. 
Torches— 

Rau Manufacturing Co., Chicago, III. 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleveland. 
Tanks— 

The Golley & Finley Iron Works, Lima, O. 
Tin Pilates (Roofing)— 

Merchant & Co., Philadelphia, Pa. 
Tinners’ Hardware— 

Berger Bros, Philadelphia, Pa. 
Tinning Machinery— 

The Lloyd-Booth Co., Youugstown, O. 
Tramways— 

Trenton Iron Co., Trenton, N. J. 
Trucks— 

The Spicer Mfg. Co., New Philadelphia, O. 


| Turret Drills— 


A. P. Quint, Hartford, Conn. 
Vaives— ‘ 
Lunkenheimer Brass Mfg. Co., Cincinnati, O. 
Ventilating Fans— 
FE. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
B. F, Sturtevant Co., Boston, Mass. 
Watchman’s Time Detector. 
Cleveland Electrical Mfg. Co., Cleveland, O. 
A. Nanz & Co., New York City. 
Wood-Working Machinery— 
The Egan Co., Cincinnati, O. 
Wire Machinery— 
John Adt & Son, New Haven, Conn. 
Washers— 
Milton Mfg. Co., Milton, Pa. 
Water, Gas and Steam Pipe— 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 
Wheelbarrows— 
Akron Tool Co., Akron, O. 
Wire Rope— 
Trenton Iron Co., Trenton, N. J 
Water Stand Pipes— 
Aultman, Taylor Mfg. Co., Mansfield, O. 


REVIEW. 


When you write to firms ad- 
vertised in our columns, please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 





| THE 
'CLEVELAND-CLIFFS IRON CO., 


Cleveland Iron Mining Co.—Iron Cliffs Co. 


Producers and Sellers 


Lake Superior Iron Ores and Pioneer Charcoal 
Pig Iron. 


Mercantile Building, - CLEVELAND, O. 


Oglebay, Norton & Co., 


Successors to Tuttle, Oglebay & Co., 


Commission Dealers in 
rRO-N i-5 ORES, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 


CLEVELAND, OHIO. 








ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland, Ohio, U. S. A. 


CORRIGAN, IVES & CO., 


DEALERS IN 


‘IRON ORE AND PIG IRON, 


| Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, OHIO. 
| 
| 


THE CONDIT-FULLER 00., 


Pig and Bar Iron, 
CLEVELAND, . 








OHIO. 


| E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ Ohio. 








| 
| 
| 
| 





J. H. OUTHWAITE. W. G. POLLOCK. 


J.H. OUTHWAITE &CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


rEROoOmNw ORE. 


| Perry-Payne B’ld’g, - Cleveland, O. 








CLEVELAND ROLLING MILL CO., 


CLEVELAND, 


e OHIO. 


——MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, and Slabs. 
Spring, and Sleigh Shoe Steel. 


Steel Rails, Steel Beams, Channels and Angles. 
Steel Wire of all kinds. 


Steel Forgings, Bar 
Barbed Wire, Iron and Steel Plates. 


Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 





FRANK R. 


(PRINCIPAL) 
Baltimore Offices, 
Moore Building, 

S. E. Cor. Baltimore and Hanover Sts. 


BIEDLER, 
(BRANCH) 


New York Offices, 
Welles Building, 
18 Broadway. 


MINING, MINERAL AND TIMBER LANDS 


Municipal Bonds, 


Farm and City Mortgages, 


Short Time Paper. 


EXAMINATIUNS AND REPORTS MADE. 


Large Tracts of Florida 


Phosphate and 


Hammock Lands. 


w@ Correspondence Solicited. 
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THE AERATED FUEL COMPANY'S SYSTEM 


Gives the best oil fire. 


Does not increase insurance. 200 


Plants in use i 2 varieties of work. Forging and tempering a specialty. 


Send for Catalogue to Hall Steam Pump Co., Pittsburg. GILBERT & BARKER MFG. CO., General Agents for the U. S., Springfield, Mass. 





Do You Use Oil tor Fuel? 


IF $0, DO NOT FAIL 


To Investigat 


THE KENDERDINE BURNER. 





If you are anticipating a TRIAL of oil for Fuel, our system is the Cheapest; it does 
not require any expensive Air Compressor ; only an ordinary Fan Blower and smail Ro- 
tary Pump in connection with our Burner and Governor being nesessary. SEND FOR 
CIRCULARS. 


KENDERDINE HYDRO-CARBON FUEL COMPANY, 


| 

| 

| Station F, Trucker and James Sts., 
| 


PHILADELPHIA, PA. 





JUVINALL’S 


Automatic Fuel Oil 
BURNER. 


References, prices, &c., 
furnished on application. 





OR General Work, Gen 
erating Steam, Burning 


Lime &c., wherever Crude 
Oil is used for fuel. Can be 
set to hold any desired 


pressure of steam, and 
needs no further attention. 
Strictly Automatic. 

For further particulars 
address, 


C. D. JUVINALL & CO., 
Upper Sandusky, Ohio. 





| 





Alphabetical List of Advertisers. : 


The star (*) indicates that the adv. appears alter- | 
nate weeks ; the dagger (f) once a month; the | 
double dagger ‘{) once in three weeks; the 
parallel (|) three times out of four. 





Aitchison, Rob’t Perforated Metal Co................. 28 
Adt, John & Son.. , 

Armstrong Bros 
Acme Safety Emery Wheel Co. EN 
Akron Tool Co., THe........-.....cccccseerseressereseseseeess 









AUTFOTR TOO! OO. ......02000crecececccresescocococovcccesesevenseees 22 
Aultman Taylor Mfg. CO......:0c:-ccceeesseeeeeesereene ee U6 
Aetna Iron & Steel] Co.......0....0. cccecsecereecersceesscces 20 
Mamerhcat MAPSCO’ CO... 2cces.e--0.c00e.ccccesee ccoeecsveccees 2 
Bischoff, F. F. & Co..........ceccesceeeecenseneeerecereeescneees 32 | 
Babcock & Wilcox Co = 
Berger Bros... ..........000-:cceceeseereeeesceceeeeeessetenenseerees i9 | 
23) 


Bradley Fertilizer Co..... 
Brightman Stoker Co..... 
*Berger Mfg. Co...........--- 
tJ. V. Burke... Slt Se ee 
Biedler, (ANC i POE TE ECR 
Bremer, Godfrey J ...........60...s0scscccoessvesscenecsssesocees 31 | 
“Beckett Smoke Consuming Co.. 
Callender & Patterson ..... ne 
“Chicago, Milwaukee & St. Paul Railway Co..... a 
Cleveland Desk Co................0.c--corcossseeee saves encees 19 | 
*Cleveland Klectrical M’f’g. Co.. wae heeibs 




























Cleveland City Forge & Iron Co... I 
Cleveland Twist Drill Co............. 32 | 
Cleveland Iron Mining Co............ a 25 
Cleveland Rolling Mill Co............ tea 
Condit Fuller Co................... = 
*Copeland & Bacon aa 23 
Goblin, VictOrT,......0000...ccccoccscccccccssvccecrcessesconscceses 30 | 
Cole, J. "Wendell.....c..c...0000.-- boos 82 | 
Chester Steel Casting Co...... siolttancavethegunenes 2t | 
Corrigan, [ves & CO.......cseseesreeseseecreee se -» 253 
Canton Saw Co., The...........cccsssees aioiewel wan 2 
*Cincinnati Milling Machine Co............... ww 
Qommabochey Tp. K.sissc............0005 oseisceeness — 
eS ren = ae 4 
1§ 


Congdon Brake Shoe Co... YR 6 OR , 
Correspondence School of Mechanics.. Penseske 


DSM PH CO....................0.ccce-cerccecccseesenseoceccocsovsccees 
Downerd & Son Co., The J 
Dixon, Jos. Crucible Co.............. ——— 
Duluth Mining Investment Co.............0e-ce+sereeees 22 | 


Egan CO..........cccceceessecscesensseesecnssenessssacserensesee esses 
Eclipse Electrotype & —— = Co... os 
*Eagle Lubricator Co.. wae 
Fleharty, J. H. & C0...........ccccseeceeernneeeneneeeenenenenoes 
Garden City Sand Co.. sostee 
Graham Twist Drill & Chuck Co... oy ee ees 
Garvin Machine Co............ 

Graves Elevator Co... 
Gerlach, Peter & Co..................0.+2. 
Greiner Economical Cupalo Co... 
*Golley & Finley Iron Works..... 
Gilbert & Barker Mfg. Co..... 
CPRIEERET, J. C--ncccrceccncevccscoe sees ae 
Grant Anti-Friction Ball Co............. - 
Gordon Hollow Blast Grate Co. ...........--::seeceeeeees 


Harrington & King ssmanceaantttinste Co. 





Hill, Clarke Co. .........-.. 

*Hodell, i eR 2 
Hartford Steam Boiler Insp. & Ims. CO..........000+ 21 
Hercules Powder Co .............scssccssseeeseeceesersseseesoes 28 
Krom Clad Paint Co............2.000 00.000 s00 cee seecee ees ons eee cee 19 
Industry File Works................ ibtietbininewon OC 





Joes & CO., B. M .....ccccsceeeecesenerensseteee cesses sawenenes 
Jomes, BH. H. & CO... ......cccccceeecee serene eee cen ene cee ene ene es 
Jeffrey Mfg. Co... 
Jenks, James... 
Juvinall & Co., C.D... 





Kilbourne & Jacobs Mfg. Co., The...... .......+-2-++ 2} 
Kenderdine Hydro-Carbon Fuel Be, HitG i siccscine 26 
Pi WY inn cctnosscnapegercvescossasnoamsoncceves senses 3 


SLake Co., J. H. & D........ccccceeececssssseeceesrseseecnennens 19 


. 19 PITTSBURGH (reported by A. H. Childs): 









I i nine ces etekesuesitinntesnenectene — 
Lloyd Booth Co ....00....-.c0 sees: serssseceeees - 27} No.1 EY 6000 as cence ocoseececacossiecbene $14 25@$14 75 
Lawrence & Co., W. W....-.sesesseeneenenee sneees cals: OE Ee a INE sae dacekessacsounsnpessdvesbesc cutee’ 13 25@ 14 25 

*1, unkenheimer CO., THE... cecesseseeceereersceesesseee 22 | GFOY FOTQE. ...0.cecreeeseccsrcerersceserseces sosees 12 05@ 1250 
Milton Mfg. Co... .. cocecseee 20 | White and Mottled...............0. -orsscoes II 50@ 1200 
Magnolia Anti- Friction Metal Co.. nis ode Warm Blast PRT COR san ncneescossicoaseccens 18 00o@ 22 00 
+Millers Falls Co.. oe " __ | Cold Blast Charcoal.......csccsscesrseressseeees 00 00@ 27 00 
0 A SS REAR ie EE 20 | BESSEIMET.........0cseece sss seceeee eoesesesereeeeeres 13 50@ 13 80 


SMerchant & CO.....ccccccccccccccscrsecccrsccscescescccesssscees _ 
National Photo-Engraving Co....... 







CHICAGO (reported by our representative:) 
Lake Superior Charcoal.......... scakeanieaean —_ oo@$17 50 






PN Me 0 a A ch sccncewercandsaeccises acter Local Coke Foundry No. 1 - 14 50@ 1475 
New Castle Steel Castings Co..... Local Coke Foundry No. 2 «++ 13 50@ 14 00 
“Northwestern Land & Coal Co.... Spee Coke feed mG. 3° . 13 25@ 1375 

oi . Local Scotch Foundry No. - 15 00@ 16 00 
ee LS. CO Local Scotch Foundry No. 14 50 


Ry Dee Ge CO annie cen ccc cccess css seee 
NN TIED AID as sviies nsnccs seen vanssvecensrcnvansunecnten q 


Pemberton, Ge0.......00000..ccese00 
Pope, E. C.. 

Palmer, Cunningham & ‘Co. 
Penberthy Injector Co... 
Pollock, Wm. B. & Co.. iunsoinbebena 
Porter Iron ares & Corrugating ¢ Co.. 

Poole, F.J. & § —_" 


RS Pirccncvecescbenibectnecarscnndsvecévectiacess 


Ravenna Boiler Works.................... 
Rau Manufacturing Co.............+..++ 


Sargent, Jas.. 
Sykes Iron Roofing ¢ Co.. 
Sackman, F. A.. 
Stirling Co... 

| Stilwell & Bierce Mfg. Co... 
Shepard, H. L. — 
RN I OO aia ont ons: 00 ccs sso nsintesences ces 
| Steele Co., The M.............. 

| {Sharon Fire Brick Works.. 
{Stowe Fuller & Co............. 
*Spicer Mfg. agi , | Mees ES BN Eee ae 
L.. Spence & Son... Kiibkisiorsntaeihenet wo eco oes 
IJ. J. Shepard... coal 
Sidney Machine Co.. 










Local Scotch Foundry No. 
Southern Coke No. 1 
Southern Coke No. 2 
Southern Coke No. 3 
ne ere ne 
RETNA HOB CINE secticenckensconvpetesxescnten 
EINES NOD DUO Kris cdcscearesconczsenscoens 
ee 
Ohio Strong Softeners No. 
Ohio Strong Softeners No. 
Be | ae a a“ 
Alabama Car Wheel.. : 


















16 50@ 17 00 
. 1985@ 21 00 


tRay EE stets sonovecncniege ere eeeeseeeeccees ove CINCINNATI | (reported by Hyatt, Mathews & Co.) : 
| Rainey, Wi. ; seetenenees ve Southern Coke No. 1, Foundry............ $13 75@$14 00 
Roberts Foundry Co., pebhenes hen somsevenesnretsons Southern Coke No. 2and No 1 Soft... 12 55@ 13, 00 


SO EIIE I CORI BOD s Bo vain ss case crecesas-eesetere 12 25@ 12 50 
Ohio Soft Stone Coal No. 1. .. 1600@ 1650 
Mahoning Valley No. 1..... «» 1600@ 16 25 
Mahoning Valley No. 2.............ccc0sese 15 00@ 15 25 
Hanging Rock Charcoal No. 1, Fdy..... 18 50@ 19 00 
Hanging Rock Charcoal No. 2, Fdy.... 17 50@ 18 00 
AIRDRMR TR TCORE BIG. F .02.000.0.0cs0sc0ce00 15 50@ 16 00 
Standard Southern Coke, Grey Forge. 12 25@ 12 50 
Mottled Neutral Coke........05. .. seeeesees 12 00@ 12 25 
High Grade Virginia Coke Iron No. 1. 16 25@ 16 50 
High Grade Virginia Coke Iren No. 2. t5 25@ 15 50 
Southern Car Wheel Iron.................000 18 0o0o@ 18 75 
Lake SuperiorCar Wheel & Malleable. 18 00@ 18 25 


BUFFALO (reported by Rogers, Brown & Co.) 

















Springfield Emery Wheel Co.. Mahoning and Snenango Valley, 
South Chicago Foundry Co......... strong, No. 1 Found ry...........s00..00++ $15 00 
Sturtevant B. F. CO... .ecccceee Mahoning and Shenango Valley, 
| Slocum, J. Cu... cesereerererscsees strong, No. 2 Foundry..............0000+ 14 00 
Toledo Machine & Tool Co.. Ohio Softener No. 1 ea 15 00 
| Tod, Wm. & Co.. Sidhcansuaninnl Qhio Softener No. 2 * 14 00 
Totten & Hogg Iron and Steel Co.......csss0-sseeesees 22 | Jackson Co. Silvery, No. 1......... .++0$17 00@ 17 30 
PRTOMIOM ETO, CO... 6. ccsccnecccecoseseccccenest Sesee sues teense 22 | Jackson Co. OEY, BEG. Bivvcncccecsncens 16 30@ 16 80 
Upson Nut Co.. soe .cthls abnibe devi Soule natin ny lino eyegemaatan stenananes Fa 
Union Electrotype ‘Foundry... ssssmeeeees 19] Southern Softener No.1 " 14150 40 





7 
5 EF TI Gis oiscesesincescessccscnerscccesecnccseocscccese 17 ita 19 00 
*Variety Iron Works.. eaMincvedseneseesupheierds 
Van Duzen Gas Engine Co. 
| *Warren Webster & Co............... 
| Weston Engine Co.. — 
| Whitman & Barnes Mfz. Co... 


+» — | Hanging Rock Charcoal., banhauesines 20 50 


LOUISVILLE (reported wy Geo. H. Hull & Co.) 
Southern Coke No. 1 Foundry $13 25@$13 50 
Southern Coke No. 2 Foundry 12 00@ 12 25 
Southern Coke No. 3 Foundry . I1 §0@ 11 75 




























son I a ane . = - 

Satin oe beans appar ye At ES oF ee II 25@ 11 50 

IE To. Boca nnncsenncacsanipintiinonpsnvnsonensnnnssecpenseeces Southern Charcoal No. 1 Foundry... 15 00@ 16 00 

’ re ae re ee 17 50@ 1775 

IRON AN D STEEL MAR KETS LOUISVILLE a by Hall Bros. & Co.) : 

° Southern Coke No. t...... eseveeeee $13 50@$13 75 

iat — = INO. Binves -. 12 50@ 1275 

SOUutmerts Coe NO. 8.000000. ccs. s0s000 weccsase 12 00@ 12 25 

IRON ORE. Southern Charcoal No. snips se — 17 00 

Extra Low Phosphorus Bessemer...............++ $ 5.50 | Southern Charcoal No. 2...... we 15 50@ 16 00 

No. 1 Specular, Bessemer quality.......... $4.75@$5.00 | Missouri Charcoal No. ...... scoreceeee 17 OO@ 17 50 

No. 1 Bessemer hematite....................ccescsccccees : Missouri Charcoal No. 2.............. .» 16 50@ 17 00 

Minnesota Bessemer hematite... POORIS COGMIB oiticitansssiicnsens seseeseeee IL 50@ 12 00 

Hematites No. 1 non-Bessemer.... o REE SE ee . I1 25@ 11 50 

No 1. Specular, Non-Bessemet............... Mottled... > ve - 11 00@ I1 25 

orreneerememneee Southern. (standard ‘brands)........ — 21 00 

Pic IRON. Southern (other brands)... a eA Lhe 18 so@ 19 50 

CLEVELAND (f. o. b. cars) : EE CRONIN a onvet deccbetceesses vcetecetocaetet 19 50@ 20 50 

IE vases eccrine nin cpnnediitebinrnserescienvbns $13 88@$t400| Sr. Louis (reported by Rogers, Brown & Mea- 
No. 1 Strong Foundry ” -- 14 50@ 00 00 | chama): 

No. 2 Strong Foundry 13 50@ 1375 | Southern Coke NO f.0..... see cscesseeeseeee$lg SO@$I4 75 

| No. 1 Grey Forge, red short............ 13 00@ 00 00 | Southern Coke No. 2...........scccccsoseeseeeeee 13 25@ 13 50 

No. 2 Gray Forge, neutral............... 12 50@ 13 00 | Southern Coke NO. 3.....c...ccse0e coseseeeee 12 75@ 13 00 

No. 1 American 0 ee 14 50@ 1475 | Southern Grey Forge.................. ese 12 25@ 12 50 

No. 2 American PE cnckdoncdlisulowkensse 13 50@ 1375} Southern Charcoal No. t......... 16 00@ 16 50 

Lake Superior Charcoal............ cscs 17 00! Southern Charcoal No. 2............s0sss0008 15 OO@ 15 50 
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attern 
and Flask 
Makers’ 


MACHINERY, ETC. 


Working 
Machinery 


FOR ANY PURPOSE. 











One of our leading LARGEST LINE IN 
specialties. THE U.S. 
ORIGINATORS. Now Ready. 
BAND SAWS-Five Sizes. ee ’ 
INTRODUCERS. All fitted with our new Roller Nearly 300 pages and 
Guide, which prevents. the ; 
CONSTRUCTORS. blades from breaking, etc. Machines. 


TME EGAN (CO. 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 





THE STURTEVANT 


IMPROVED PORTABLE FORGES. 






PRESSURE BLOWERS 


For Cupola Furnaces and Forges. 


The Sturtevant System of Heating and Ventilating 
Manufacturing Establishments. 


B. F. STURTEVANT CO., 


BOSTON, MASS. 2 P 
91 Liberty St., NEW YORK. 16 So. Canal St., CHICAGO. 135 No. Third St., PneiLADELPHIA 


THE LLOYD-BOOTH CO., means 








inning 


T 
MACHINERY 


yg puse pues 
=n wun” 








THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 





Presses, Dies and 
Special Machinery, 


FOR BAR AND SHEET METALS. DIES FOR ALL 


KINDS OF WORK. 


Mention this paper. SEND FOR ILLUSTRATED CIRCULARS. 


Ba Oak and Superior Sts., TOLEDO, OHIO. 





| 
| 


) 11-16, No. 21.... 


%, No. 23 


| 1 to 1% by Nos. 11 and 12 
| %and 13-16 by &% to 3-16 inch 


Missouri Charcoal No. 1........ssccsssessreees 14 50@ I5 00 
Missouri Charcoal No. 2..... . 1400@ 1450 





Ohio Softeners. ..... .....cccescreroee 16 50@ 17 00 
Lake Superior a 18 00@ 18 25 
RE ne” tna ee eager oor 18 50@ 18 75 
Connellsville Coke, St. Louis............... 5 65 


DETROIT (reported by William F. Jarvis & Co.: 
Lake Superior Charcoal, all numbers..$15 50@$17 o« 
Lake Superior (coke) Bessemer..... ...... 16 00@ 15 50 
Lake wee gut Coke, gerd ae all ore. 16 25@ '675 





Standard Ohio Black Band.. ---. 16 00@ 16 50 
Southern No. 1.......cs0.cee-cseseee 14 50@ 15 00 
Southern Grey Forge.... serecesseee 12 50@ 13 00 
Jackson County (Obio) 0) Silvery... «+» 17 50@ 18 00 





OLD RAILS AND SCRAP METAL. 


Gross Tons 












Ce RON OI iii cocci cnnccsiset sis. ccah scshacctabomaoncat $16 50 
CEE GRO PONEG 5 onic cncepenerncecnsicbivecacceescovectintinesin’ 7450 

NET Tons 
BEG. 7 RR, Wee DETR isk isos iicscciincecditecctocs $16 00 
NO. I wrought SCTAP.........-sscsesresesesrssesones wee 14 50 
No. 1 Machine cast SCrap........ccccccosccscscece II 00 
HOGS Sian cas tsetevicncsevesiventchecies «oe 30 $0 
RE So civectiensid ncspiistiinvistspientideinisiin «++. I2 00 
Wrought turnings (free from cast)......... oo 9 90 
Oa 6 75 
Uncut wrought iron boilers. wuss 10 00 
SROEL DOUIET FP URGRR.... cassiavenaysadibeticitdeneseueucds tensile 13 00 
gabe WRB ios ccicdnseccccsccsccsccenncee sovecoecoeees 7 00 
Pipes ated fivtes (Cleat) ...0ceccosocssésovssieacecssadee 2th 
p20 2 ee OIE 


Hoop and band iron.... 
5 eee 
Wrought drillings....... 90 
MGHCEDIC 19008 <..csecessicncsoscses 


‘STRUCTURAL MATERIAL. 
Beams and Channels (f. 0. b. mill)....... 2.05C@2.20c 
: ..1.80C@I1.90c 


Buccccccccccccccceseccese ceccccedwaboceccoscnsasatsesbeooscccccccene 2.50C 
Universai Plates vdaéubsasandigiectin anne * .1.85¢ 
SREALEG, PIRGCB isos ncesceescasipoedaaeebeonsititneeieae. es gsc 


MERCHANT IRON AND STEEL. 
Flat Bar. 

1% to 4 by % to 1 inch 
44% to6 by % to! inch......... 
1% to 6 by 1% to 2 inch... 
14% & 1% by % to & inch... 
1 &i1%by % to X inch... 
%, %, %, by % to % inch 


Round and Square. 





5 DIG TA, oa casein icddingsaseccedaee lee. 
2 to 2% inch aeaens 

2% to 3% inch 
378 ROG TCT a, « cacicacocctnannetieoeictn 
4% to 4% inch... 
4% to5 inch 





Pe CEE ANCH ses vc ccccesecccnsssncssocarabdaeerteelecictoeeececess 
4g to % inch.... 






Heavy Band. 
1y to 6 by & and 5-16 inch 
1 to 1% by ¥ and 5-16 inch... 
x% 4to XK 4 by * and 5-16 inch 

4 to % by & and 5-16 inch 


Hoops. 


1% to 4, Nos. 13 tors 
1% to2, Nos. 16 to 18. 
14% to 2. No. 19 
14% to 2, No. 20 
1% to 2, No. 21 
14% to 2, No. 22 
5-16, 1 and 1%, Nos. 13 to I5.. 
15-16, 1 and 144, NOS. 16 tO 18..........cccccssssssees 
15-16, 1 and 1%, Nos, 19 and 20 
15-16, r and1\%, No, 21 
15-16, 1 and 1%, No. 22.... 
%, ee ge ee 
%, Nos. 16 to 18............ 
%. Nos. 19 and 20 
BEND DU a snsconaysivdeiakubisNesstaphpepdeesecngilliiadssuelicats 
%, No. 22 





























13-16, Nos. 16 to I8........ 
13-16, Nos. 19 and 20..... 
13-16 No. 21 
EAM BiG BB icciiisis cncsceses 
¥%, Nos, 13 tols...... 
%, NOs. 16 to 18...... 
% Oe a 
a BOs OE cciniscgieniiionen 

FS en 

11-16, Nos. 13 to I5.. 
11-16, Nos 16 to 18..... 
11-16, Nos. 19 and 22., 


11-16, No. 22.. 
¥%, Nos. 13 to 15 cagiaeaiatcenpeitties tua 
¥%, Nos. 16 to 8.1 
%, Nos. 19 and 20.. 
ft S| See 
¥%, | ee eee 


Light Band. 
13% to6 by 46 te 9:06 dC tiissincsits.comemcede 
1% to 6 by Nos. 11 and 12.. 
1 to 1% by &% to 3-16 inch.. 


% and 13-16 by Nos. 11 and 12 











28 THE IRON TRADE REVIEW. [January 19, 1893. 





¥% and 11-16 by % to 3-16 imch...........ccccccseececeecees 2 25 
¥% and 11-16 by Nos. BE GE cin encste-tagioessee 2 30 
¥% and 9-16 by &% to 3-16 inch 
¥% and 9-16 by Hes. Ir and 12 
by % to 3-16 inch 
\y by Nos. 11 and 12 







Rs 


Wagon Box Iron. 
% inch, beveled edge, by Nos. 11 BMA 13 .cmescocses 
13 and 14... 
2.43 





ERFORATED iar \e 


‘~ CHICAGO. ILL. tee 


Vs 

Iron Boiler Plates. 
Tank, vs inch and heavier ee 
lll Sa all leila eT 
CH No. I, , eT 
CH Flange, _ 








aN Extra Flange “s 

e Solid Fire Box oy [ 

TED M LE TALS Ab A LL KIN DS. Steel Boiler Plates—1-4 in. and Heavier. 
EE elt entitle tinasksncenivlsandieksssabvoedvinn een sievanssuvissse 2 25 
OFFICE : 510---265 to 269 DEARBORN ST. 38°82 cd 5 
: : ? e ‘ “M Flauge y x ease 
e- WORKS AT SOUTH CHICAGO. ' a a “400 

Above includes plates go inches wide. 

gg A, Se 4c. Th. extra 

96 to 100 in. wide.............. sosnatene : a 


TUBULAR LANTERNS, ee ie ee pect 


American Cast Tool Steel. 


WATCHMAN'S LANTERNS, a1, fscnctn "ose sv 


916 to % in. 


7-16 CB Hh ANA DFG CO FZ 91... Bis. .ccceerrrcorrcrserovsceroees 09. 
OIL CANS OE CR ee ae OE eee Ss ++ 2.00 
j % to 11-16and 4%.. : ae 












e . oe Be Rl UN a ceria gids sca chbocscaxi Meuse coed ail nea 
XY to 932 and 6% to 7 in.................. inte 
; | 3 IN cc 5c PRUR GR Aoi daca cata baa cae ssh ucendtgwn nesses 3 
| Flats. 
} cts. Ibs. 
PERFECTION VALVE OILERS 2 to 9-16 in. wide by 2to % thick.........,.....-cs0ee-00ee & 
j Bessemer and O. H. Steel. 
BEACHIMELY......0..2sccresecscosegresoessnersenres base price, 2 35 
TORCHES yn Se ee 2 25 
4 Spring iM 2 80 
Sleigh Shoe - 2 50 
BE aaath ciiceesassapenssveaseusianiiasousss ; 2 35 
Cutter Shoes, tapered and bdent...... a 275 
RAU MANUFACTURING CO. English Tool Steel 
9 = I eivnc bittnctnasdavrseaslsccstevenitecossessgteosseeysoones is%c 
{obson’ tee oe se 








235 Lake St., CHICAGO, ILL. “choice Boiler Rivets. 


¢, 11-16 and ¥% inches diameter.................... 4 00 
%, 11-16 and X% inch diam.................. 4 00 


PALMER'S GEAR CUTTING ATTACHMENT) ““"°""""<"" 


CAN BE USED ON ANY SCREW-CUTTING LATHE FOR MACHINERY SUPPLY MARKET. 


| %, 5 








































Amateurs, Clock Makers, Model Makers, Anvils. 
PMICTICRR.,.. cceresescacsicconscvcsnssesactevsecesvesccnncess 8 Db 9@i¢ 
+¢++7 1 IG cites ns: sain cient digis eins 0apese eS Ih 
Knitting Machine Makers, Tool Makers. | ¥"#""* deed 
Bellows. 
Or any one having use for SMALL GEARING Blacksmiths’ f Hill’s...........00t...... dis4o 
’ B 5 ° ‘ ¥ { Bullock’s......... dis so&10 
Dae aneticntas 4 TED sciccinndsnvnupnspeecnseioman cicwweoussed dis 40@40&10 
For particulars, address BERING ivnsins onsenck scp aiemenannilph sere scesses dis 40&10@s50 
Belting. 
. 749 
Palmer, Cunningham & Company, L’t’d. | noston neiting Co.'s standard.ncecnnsngs fasz0 
cE ae dis 60& 
607 Market Street - Philadelphia, Pa. “ “ i >See Sete “dis “4 
Cleveland Rubber Co. extra standard...... dis 60&10 
ENE BI iin cticencehinteighsscostecccesdivisbesed dis 45 
Shultz Raw Hide Leather Belting, single......dis 40 
Munson’s Short Lap Single Leather.............. dis 45 
Munson’s Short Lap Double and Light 
NE NE ccxehcitehh scenenansescoccoueesestvocessed dis 50 
Shultz Raw Hide Leather Belting, Double 
RUN RRR across sngsvievenca co sce ccoccesceveqpacs dis 40 
ere ae dis 50&10 
Alexander Brothers’ pure oak tanned............ dis 45 
Blowers and Exhausters. 
B. F. Sturtevant’s............. 
Boston Blower Co..... 
IIIT stivisisidiligsnancaad vunisencenahstbe naam seesicseéreeiae 
Chucks. 
Cushman’ Ss 4 Jaw Independent...,,..............0008 dis 45 
Combination................ ...dis 40 
ss CO FN as on 5 cig cad cettgnaedes cadens dis 30 
a 2 Jaw Brass Workers... seccscee iS 30 
“6 ERR AE Nis sbkcseesnsannsionnn ciples asssaiab aed dis 25 
Wescott’ s Scroll Combination.....,......00...06 dis 33% 
Btamp before a blast. | Fragments after a blast: Independent .....esesssessesnsesesseen dis 40 
a Little Giant Drill... ..dis 30 
Horton’s Universal................. edt stanwrsesceal dis 40 
all ” SINCE 000690 dikiene-sannstiaiboserseell dis 45 
& Whiton’s Independent........... Sindee <ccsedll dis 45 
BERRSCINNE DOC MEMMEI ON... cccclssesoccsssghinshinecoseceed dis 40 
. mown to the Arts. Sweetland ' 3 ...dis 40 
Almond Drill............ ... dis 20 
POWDER, FUSE, CAPS, 00 dle 1 
9 | Skinner’s Combination Lathe.... «dis 40&10 
“ Independent Lathe..................dis 408&10 
Electric Mining ‘Goods, “ ‘Universal Lathe... os. is satpe 
= 5B »= 4 oO ou Zs BD Bs, Al ALL TOOLS FOR STUMP BLASTING, FOE EDRsesccscecassestguhersigistci east: data dis 35 
THE GREAT STUMP AND BOCK FOR SALE BY THE | Cutters and Reamers. 
ANNIHI I A TOR. HERCULES Soe COMPA NY, (ee ee erccepevocccerotiae SOGRIS 
0 Prospect Street, Cleveland, Chie. | Pratt & Whitney............ dis 10@15 
nw. WILLARD, Manageref SEER epspcincsenncesonosqcssstbcecarnsboeseessh ctitaets dis 10@15 
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“THE MESABA RANGE” 


AND WINCHELL’S 


“ TRON ORES OF MINNESOTA.” 


‘ 


Their Geology, Discovery, Development, Qualities, and Origin and 
Comparison with those of other Iron Districts. With a 
Geological map, 26 Figures, and 44 plates, 430 
pages octavo, good cloth binding. 





By N. H. WINCHELL and H. V. WINCHELL. 


No such report on the geology, genesis and industrial importance of the ores of the Northwest has 
ever been published. It is indispensable to all who are interested in these subjects, and to none more 
than to the economical geologist. 


Thos. A. Edison said: ‘‘ It is the finest work on Iron Ores ever written.” 


“This volume is a very valuable work, and fills a long-felt need. Its comprehensive and thorough 
treatment of the subject, and its c illustrations, make it especially clear and attractive. The 
volume can be read with great profit, not only by those interested in the geology of the regions 
discussed and in the nature and origin of Minnesota and other iron ores, but also by those engaged 





Morse. Ce SCOR eae PRN, AERO ita dis 15 
srown & Sh arpe, Milling Cutters..................di8 15 
CORE rE irs. secs. stds dis 15 


Crowbars. 
Ro INDE as cntdcucucctdacsiceets vegarhestenagueetbapntenneen. Bb 3% 











Iron, steel points....... #8 Ib 3% 
Drill and Drill Sockets. 
IN: Sires dubaisicatctleatimaastien bate dis 50&10 
Morse ae and Straight Shank to 14%”..dis 50&10 
Morse aper and Straight Shank Larger 
than rg Sub sade va tovihinedtcadsbicesauieig atumaeadlaseaeed dis 25 
Drill Sockets.. dis 25 
Standard Twist Drills wis 55@55&5 
Cleveland ‘ dis 55@s55&5 
Emery. 
No. 4 to No. 54 to Flour, C. F 
46 gr. 150 gr. F, FF 
| eae; OB Brn. c.cccsccs cesses. 4C $¢ 2%c 
% kegs @D........ we HC se 2%c 
| % kegs @M........... a 5c se 
10 I} cans, 10 in case...... 6c 64%c 5c 
10 th cans, less than 10.10 c Io ¢ 7c 


in the 7, nee | development of the deposits and by prospective investors.’—T7he Engineering and 


Mining Journal. 

This work, on which the authors have been engaged for several years, has recently been published 
in a small edition as one of the ‘‘ bulJetins"’ of the Minnesota geological survey. The authors ‘at | 
their own expense have issued this separate edition. 


By arrangement with the authors, 


THE IRON TRADE REVIEW 


will handle this volume, and it is able to make this special offer: 


There is now in press to be issued very soon a report on the Mesaba range, 
by H. V. Winchell. It makes a pamphlet of 60-pages, giving a history of recent 
developments and a general account of the method of occurrence of the ores, their 
quality, etc. It is the most complete description of the range yet published. 


We offer the two reports, postpaid, for $3.50, which is the price of 
“Tron Ores of Minnesota” by itself. 


THE IRON TRADE REVIEW CoO., 


27 Vincent St., CLEVELAND, O. 








THE 


GREINER 


Patent Economical 


Ct) Perr. 


10 to 50 Per Cent. Saving in Fuel, 


With Corresponding Increase in Quality of 
Iron Melted, Over any Existing Cupola. 


I5 Per Cent Saving Guaranteed. 





Can he Applied to any Type of Cupola Now in Use, 





400 IN USE IN EUROPE. 
U.S. REFERENCES CIVEN. 


AGENTS WANTED. 


The Greiner Economical Cupola co, 


714 Bort Building, 
CHICACC. 





Emery Cloth and Paper. 
Barder, Adamson & Co....... dis 50@50&5 
dis 50@50&5 










NEG 6 Sics'ss.vncdiesasvnia <uaeiaguamleeeaincsesnuetaios dis <5@60 
Norton’s... dis 55@6o0 
Step ee dis 55@6o0 
Ste Ew. censidsnsideinsqubespiaptnsiil dis ¢0 


Cell 
Crystal plousaaabacccadaves fone: 


Vule 
OSs vss a dikes ecikiteoguasbes 















SCR Sitinicas aus 
BICBIG visas ssnrencssecorevceseceroieciens dis 60&10@6o& 10& 10 
Nicholson sseseceseeeeassesseceaseseneees dis 60& 10o@Ao& 1o& 1c 
dba [BT ssais0ecnsoesnacséestiosuadtanteaieeen dis 25 
Kearney & Foot............ . dis 60&10@60& 10& 10 
Black Diamond............ ---- dis 60&10@60& 10810 
PIN soi vaceincasecerasenes -- dis 60&10@60& 10810 
PR EINER Wet cicuss divans vasgdeqassirigiieliibeadbeaa naa dis 65@70 
Te I ie sin cv asucbencnintantsianneiainapcaaanmcae a es dis 70 
FRI oats nnicv:scus pete vissavedaconvaiciedaisadicadakscds Aces dis 25 
EERIE EGR TL. dis 30 

| Reynolds Bros.’ Hand Cut.......:..:ssecsccasoccecorzes, dis 50 

Industry File Works, Hand Cut..................... dis 50 
Hammers. 

Ee cater sleiidebeuianavoieaitaiabscciaed dis 40 
Atha new list, Jan. 15, 1887 ..dis 50 
Heavy hammers and sledges under 5 tbs............ 15¢ 

CUGE S$ PRiieccaiein 12¢ 
Jack Screws. 
SEbisO8e OTE CG: Tle G iss cincsararstsvoevecesds halnicsis dis 75 
Nuts and Washers. 
Sizeofboltinches % 5-16 % % % % 1 
DOIG eiviserrri asasacs 7. Se 4% 4 3% 3% 
Hexagon.. 5% 111% 3% + 5% 5% 5 
Washers..... 9 8 4% 4% 4% 
In lots less than 100 Ibs, ® fh add ¥%ec., 1 Ib boxes 


add rc to list. 
Nails (wire). 
EAE SMES 26, TIE ois cocscitaty <acierdactacdtaeeteactecereed dis 7 
Standard Penny I Nails, @ keg card rate 
ito OWN Aisa LE: $1.60 
Less than car lots...$1.70 
Oilers. 
ANT Sy Se ee ee oe. at 
Brass and Copper. dis 50 
Malleable Hammer’s), No. I, $3.60; No. 2, 
$4.00; No. 3, $4.40 # SRI dis 10@10&10 
Packing, Steam. 
Moeetoe Dera C0. idssisaicichicetniiniates 
American Packing Hemp 
Russia 
Italian ; 
Plumbago Piston................. 
he ere 
Morrison’s* 
Square Figs oes 
Sheet Rubber............ 
Hecelsior RUbber......s.ccoccscasasesces 









“ 


Rainbow 


TRC Cary ncn ccsdgucccctdeoccteacasadigacaiest 2 75 
Picks. 

Railroads, ges: by A te a $12 dis 60 

- ig ee Se LESS $13 dis 60 
Pulleys. 


Iron Pulleys, Walker List 
Medart Pulleys 





Rivets. 
Iron, Thousand, list November 17...... $ 50@s50& 10 
Iron, Ordinary, ‘Cooper’ s Block and Carriage 
list November EP inacoscesusceceracabsttedested dis 50@s50&10 
CO iss nic csi cfiuiivscsqutsnesinnibutepasnecdanvne dhl dis 50@50&10 
Disston’ s Circular 
Band 
Scroll 
Hack Saw Stubs 
Eureka 
* Star 


“ 





Silv er Steel Diamond Cross-cut 
RIED cicasconcneceovscaneame ances joc per ft 
Dexter Cross-cuts coeee, SOC , 
Diamond “ 
Tuttle Tooth Cross-cuts. it 
One-man Cross-cuts.......... = 
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_ erent Ls REO Hae RE < : — s ae ae 
No.8 ei ws peseorerrenersensens 23 per pair | 
B80, BAW TOGIS.......0:cdcccsesscessccncsecee d 
SE. en reas Ss eee * Pe 
Detroit Saw Works, ee ijeties sovmiiwocsesnniial dis 50 
Radubtnctqun sstocvaseiecineil di 
C3 ” yi Mulay lscdhatideineseevesennpitndd dis = 
Taps 
Cards, Hand and Nut to 2 in.................. dis 50 
ame 8S" aan eeenenegtonsd dis 50 
Morse ¢ . dis 50 | 
Pratt & meee A di 
Machine Screw Taps 


Pipe Taps to 2% in 
Stay Bolt Taps ES eee eo nnd 
ER i ciivadichtkdinssnccensccorsccesoustessceseesed i 
Ra cicrcndsantenstvesctocvecscoseses seteetenenenes i 





es 
Coppe 
Belge and annealed, Nos. o@i8....... is 7 5 
Nos. 1026 easel dis 75@75& 5 
" Nos. 27@36...... dis 75&10& 5 


sean Nos. o to 18, market list......dis 7o@70& 5 
alvanized Nos. o to 18 “ di 
Tinned market Nos. o to 18..... 
ise Pieitanccnase cocosene 
Tinned Broom Wire................ 
Annealed Fence, Nos. 8 and 9. 


Annealed Grape, NOS. 10 tO 14.....-..scssssessenses dis 75 
Stub’s Steel Wire regular.............. ... 95¢ ® Ib dis 30 
Wrenches. 

IN. 0g caso cciicsencocccccccrvescccesscosnsoczooseed dis 50 
IES CHINE. cc cccconccceeccccccnnssoosesocscnesed dis 70&10 
Agricultural ...........ccececceccerssreeseenenereses sees dis 75&10 

ISD ennseiencovescasvoserseese ~ 





Bemis & Call’s Combination 
Donohue’s Engineers........... 


Lamson & Sessions Engineers....................0++ i 

Billings & Spencer’s Drop Forged Eero dis 25 
ES ot Oe 0 8 RET rere OF eciaeeteenel dis 25 
Alligator - ee ee dis 40 





CLEVELAND SUSINESS vee 





Bolt and Nut Works. 


HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 





Steel Stampe ane Stencils. 








LEHARTY, J. H. & Co., Rubber Stam 
Seals, Stencils, Automatic Check Punc 4 
and Numbering Machines. 92 Seneca St. 


GEORGE PEMBERTON, 
New York. 








18 Broadway, - 


Mining Mineral and Timber Lands. 





Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts : f Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 


THE S. T. W. EJECTOR. 


SIMPLEST, BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR. 

: James Jenks 

199 JEFFERSON AVE., 
Detroit. Mich. 


VICTOR COLLIAU, 
Sole Manufacturer of the 


Improved Patent 
HOT BLAST 


COLLIAU CUPOLA. 


ADDRESS: 
287 Jefferson Ave., 
DETROIT MICH. 








A LTT) 


2 berreeeneei 

























AND ALL OTHER PURPOSES 


6 
“Teaco, IealnO1s* © ot A 










on 


PERFORATED 


STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


And all Other Metals Perforated as Required for 


GRAIN CLEANING AND MINING MACHINERY, 
WOOLEN, COTTON, PAPER AND PULP MILLS, 
RICE, FLOUR AND COTTON SEED OIL MILLS, 
SUGAR AND MALT HOUSES, DISTILLERIES, FILTER PRESSES 
STONE, COAL AND ORE SCREENS, 
BRICK AND TILE WORKS, FILTERS, 
SPARK ARRESTERS, GAS AND WATER WORKS, 
OIL, GAS AND VAPOR STOVES, 
COFFEE MACHINERY, ETC., ETC. 
STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. 


THE HARRINGTON & KING PERF. CO, 


Main Office and Works, 222 and 226 N. Union St., Chicago, Ill., U. S. A. 


Eastern Office, No. 284 Pearl St., New York. 























= WILLIAM TOD & CO. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE ,;COMPOUND & CONDENSINC 
Blowing Engines. 

Hydraulic Cranes. 

A. and Accumulators, 

a Heavy Special Machinery, 


ENGINE CATALOGUE ON APPLICATION 














FOR NEW FEATURES SEE NEW CATALOGUE. 
CAS OR 


POWER Fm CASOLINE. 


No Steam, Coal, Ash, Gauges; Engineer nor Danger. 
From 1 to 100 


hosse_-powe. } Gan be Used in City or Country. 


In conjuction with our Producer Gas Apparatus, we 
guarantee coal consumption of 1% pounds per hour per h.p. 


OTTO GAS ENGINE WORKS., 33rd & Walnut Sts. 


PHILADELPHIA, PA 
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oe ae BOILERS! © STEAM BOILERS! 
AD) trend TANKS—--STILLS. 


Power Punch- | 























ing and i ‘ 
== Shearing We manufacture the highest grade of Steam Boilers of all 
Presses, Dies _ kinds. Buy where you can get the best 
and Special values for your money. 
Machinery 


gr THE GOLLEY & FINLEY IRON WORKS, 


Sheet Metals, 
xia Ete., Ete. LIMA OHIO. 


re | STOPS = AND SAVES FUEL, 


Mention this paper. Kalamazoo, Mich. 


THE STIRLING BOILER 





This Company owns and operates in West- 
ern and North-Western states “394” a prepa- 
ration which combines and utilizes the gases 
that are ordinarily thrown off in the burning 
of coal, thereby increasing its heating power. 
It has been found by practical demonstration 





to be of great commercial value. It can be 
used successfully on Anthracite, Bituminous, 

or Lignite coal, and can be easily applied un- 

. der the simple instructions furnished by 
users. It promotes and quickens the com- 
bustion of the coal, reinforces the fires, pro- 
duces a higher temperature, and generates 
7b “Mew SS -— — : = — more steam than when coal is burued in its 
SSS natural state. It prevents the escape of 

sinoke or free carbon, thereby causing com- 
plete combustion. It increases the Horse 
Power of Boilers, preveuts the formatiou of 
clinkers, makes one-third less ashes, and 
effects a net economy in the consumption of 
of coal from 10 to 20 per cent. It saves the 
Grate Bars, keeps the flues clean, and dis- 
places Blowers, which are expensive to keep 
in running order. It reduces the labor for Firemen. No alterations are required for burning coal 


when thus treated. LESS ASHES. NO CLINKERS. 


NO ALTERATIONS OF ANY KIND IN PLANT ARE NECESSARY. KEEP FLUES CLEAN. 





No Ill Effects on Iron or Steel.—WRITE US. 


NORTH-WESIERN LAND & COAL CO. 
General Offices, Ames Building, BOSTON, MASS. 


Is economical in fuel and repairs, 

practically self-cleaning. 4 man- 

holes give access to every tube. 

It will pay you to investigate be- 

fore purchasing elsewhere: - - AKRON, O. 
THE STIRLING COMPANY, ; 


General Office, Pullman Bidg., Chicago. 








MANUFACTURERS OF 


AKRON TUBULAR STEEL 


Wheelbarrows 


The Beckett McNEIL’S 
Patent Balanced 


SMOKE CONSUMER, CHARGING BARROW 


Consumes the smoke, saves 20 to 25 per cent. in REINFORCED TRAY, STRONG AND DURABLE. AUTOMATIC DUMP. 


fuel, meer he hor draft, and increases the horse 
power of boilers. 

Callender & Patterson, 
DAYTON, OHIO. 


It saves grate bars, pre ents clinkers, and 
Machinery 
ry, 


keeps the flues clean, 
TOOLS AND MANUFACTURERS’ SUPPLIES. 


ENGINES & BOILERS MIOULDING SAND, FIRE SAND, 


Staticaary & Semi-Portable. 


Gleveland Office, 32 Lake St. 














THE BECKETT SMOKE CONSUMING 0., 


NORWALK, OHIO. 
















8 to 25 HORSE-P Fire Clay, Fire Brick, Circle Brick for lining cuvolas 
High in Grade. — Bristle Brushes, Steel Wire Brushes, Bellows, Riddles, 
Low in Price. pit Foundrv Facings. Foundrv Barrows, Pig Iron 


Send for Pamphlet. 


The W. C. LEFFEL CO. THE BEST GOODS AT REASONABLE PRICES. 
Greenmount Ave., Springfield, 0. THE J. DOWNERD & SON Co., ZANESVILLE. Oo. 





eeepc tases 





Ph eee 
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{874—OLD (SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) RELIABLE—1893 


: NEW IMPROVED 
aE BART © DE TRO 1D $60 8 and 9 inch Screw-Cutting 
s Foot and Power Lathes. F 
Emery Corundum Wheels and Machinery. | ght, proportion, accuracy 
Write to J- hepcease ars eae COLE, M. E., | 


weight, proportion, accuracy 
District Manager, Box 15 Chicago, Ill., or Box 84, Columbus, O. | 


and trueness, price consider- 
8@ N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 


ed, it excels anything in the 
market. Catalogue free: Cor- 

TWIst DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois 

and Wisconsin. | 


4 respondence solicited. Will 
\ guarantee all our tools to be 
‘SH _—— S NEW $60 
SO.OQ <cyCcy SCREW CUTTING 
. s 

Penberthv Automatic Injectors 
Dogs, Calipers, etc. 
Lathes on trial, Lathes 

SIX SPINDLE. 

The most durable and sensi- 
m@ nished. 8 Send for circular. 
A. P. QUINT, Hartford. Conn. 





















Cap Lathes. $1.25. 


SIMPLY SHOWS THAT 





60,000 ENCINEERS ‘know ‘a good thing when! 


| 

they see it. | 

Every Injector Guaranteed. Send] for! prices. 
| 


PENBERTHY INJECTOR C0, Detroit, wii, 
E. H. JONES & CO., 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. | 


& as represented. Address 
THE SIDNEY MACHINE CO,, 
217 Main Ave. Sidney, 0.,U.S.A. 
Foot Lathe 
Foot & Power Lathes 
Drill Presses, Scroll Saw 
IIN THE HANDS OF Attachm’ts, Mandrels, 
| 
60 ooo ENCIN EERS | : ou payment. Send for 
y pe 
Sareea of Outfits for Amateurs or Artisans. 
Address H. L. SHEPARD, Agt., 
124 East Second St., CINCINNATI, O. 
tive multiple drill made for drill- 
ing from 0 to % in. All holes 
drilled in centre oftable. Speed 
of drills from 250 to 2,oco revolu- 


Chucks, Twist Drills, 
QUINT’S TURRET DRILL, 
tions. Tapping attachment fur- 















Cc LIPSE AUST & CLAR 


oh. ECT ROTYPE 


Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWER,COILS,Etc.,for Hot Blast Heating. | 





four NGRAVING CO. 


Awarded the CRAND PRIZE at the Paris Exhibition. 
56 FRANKFO RT, 5ST 











DEND FOR This BOOK 





BAL I.S 


For all Anti-Friction Purposes. 


Bicycle Balls a Specialty. Practically Perfect 
Spheres of any Size. 







ON, MASS. 
> D510 8 OLIVER ST- 


PHILADELPHIA PA 


pit TSBURGH Py 


08 LEWIS sock, 


CLEVELAND,O.412 PERRY-PAYNE BG 
= cHICAGO, ro 5. JEFFERSON ST. 


~*~ _NNEAPOLIs iS, on 604 CORN EX ve ; 
~NEW ORLEANS, LA.57 CARONDELET ST, \ [ 
es \ 
g HAVANA CUBA. 116% CALLEDELA HIBNIA A ha! 
Cleveland Office, 412 Perry-Pavne Building, Cleveland, O. 


FIRE BRICK. SILICA BRICK. 


ms J. J.SHEPARD,| 
], J, MANUFACTURER. "Shepard, 


5 they LAND, OHIO. 
SAVACE, | 35 to 45 RIVER ST CLEVE 0 ma Le x. COMGTOOK. 


SAND, 


Baten’ ,|. TMEGMESPECUL SUMPES, [Pret te ee etionao. 









(PATENTED,) 
It will pay to investigate 
and write for catalogue. 








Estimates submitted on ap 
plication. 


PRD Pred. FBischol &Co 


~ 24 W. Lake St., 
CHICAGO, - InL 














- PLANS. - : ‘ 


| 
FIRE CLAY FIRE SAND. © scittiox. 
” | - + SUPERVISION. - 
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